


CENCR-PD-W 

DEPARTMENT OF THE ARMY 
ROCK ISLAND DISTRICT. CORPS OF ENGINEERS 

CLOCK TOWER BUILDING - P.O. BOX 2004 
ROCK ISLAND. ILLINOIS 61204.2004 

UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEt4EN.T 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

MAY 1993 



ACKNOWLEDGMENT 

Primary study team personnel who are familiar 
the study are listed below: 

with the technical aspects of 

TECHNICAL MANAGER: 

PROJECT ENGINEER: 1 3kqGiwL 
Baibara Iae Kimler, P.E_. 

HYDRAULIC STUDIES: 

ENVIRONMENTAL STLJDIES: 

Thomas A. Kirkeeng. P. E. 

Steve Peacock 

CULTUML RESOURCES: 
4 

SOCIO-ECONOMIC ANALYSIS: 

GEOTECHNICAL: 

COST ESTIMATE: 

WATER QUALITY: 

66 

Jdeph/h. R&S, P.E. 

&A- -A-5&* 
Clinton A. Beckert, Ph.D. 

STRUCTURAL ANALYSIS: 7L A- Thomas Uirtr/P.E. 

MECHANICAL/ELECTRICAL: &&z6- 
Robert V. Castro, P.E. 

I I 

.n 

1111 I 
US Army Corps 
of Engineers 
f3ock island District 

WE’RE PROUD 
TO SIGN 

OUR WORK 



EXECUTIVE SUMMARY 

Spring Lake, a 3,300-acre lake and backwater complex delimited by the 
natural river bank and a perimeter levee, is located on the Illinois side 
of the Upper Mississippi River between river miles (RM) 532.5 and 536.0, 
approximately 2 miles south of Savanna, Illinois (see figure 1). It is 
divided into an upper and lower lake by a cross dike. The area is 
presently managed by the U.S. Fish and Wildlife Service (USF'WS) as 
a wildlife refuge. 

Spring Lake was historically a highly productive and heavily used feeding 
and resting area for migratory waterfowl. However, due to breaching of the 
perimeter levee, deposition of sediments into Spring Lake, primarily during 
flood events, has caused a gradual decline in the quality and availability 
of aquatic habitat in Spring Lake. Breaches have prohibited annual mainte- 
nance of the perimeter levee system. Areas adjacent to breach sites also 
have deteriorated. Waterfowl use in the Upper Lake has diminished because 
of reductions in quality food plant species resulting from the invasion of 
woody vegetation and undesirable aquatic plants. In addition, the shallow 
water conditions and low flows in the Lower Lake are negatively impacting 
dissolved oxygen levels. 

The goals for this project are the enhancement of aquatic and wetland 
habitats. In support of these project goals, the following design 
objectives have been identified: (1) improve water quality for fish; 
(2) maintain backwater lake; (3) provide reliable wetland vegetation/food 
source in Upper Lake for migratory birds; and (4) provide reliable food 
source in Lower Lake for migratory birds and other wetland species. 

Three alternatives consisting of combinations of rehabilitation and 
enhancement features were considered: (A) No Federal Action; (B) Levee 
Restoration/Upper Lake Water Control/Inlet Structures; and (C) Levee 
Restoration/Upper Lake Water Control/Inlet Structures/Hemi-Marsh. 

Evaluation of the project alternatives was accomplished through the 
application of habitat value assessment methodologies. The Wildlife 
Habitat Appraisal Guide (WHAG), a habitat assessment methodology designed 
by the Missouri Department of Conservation in cooperation with the U.S. 
Soil Conservation Service, was used in the analysis of wetland and terres- 
trial habitats. The aquatic version of the WHAG, referred to as MOFISH, 
was used to evaluate present and future conditions and changes in aquatic 
resources as a result of proposed alternatives. The alternatives were 
evaluated and optimized on an individual and combined feature basis. As 
a result of the analysis, the construction of Alternative C was recommended 
(see figure 1). 

The proposed project consists of: establishing three independent water- 
controlled cells in the Upper Lake; restoring 7.1 miles of perimeter levee; 
constructing a gated inlet structure and gatewell structure in the Lower 



Lake levee; and constructing an approximately loo-acre water-controlled 
hemi-marsh in the Lower Lake. 

The proposed construction in the Upper Lake will accommodate a combination 
of moist soil and managed marsh operations. This will meet the project 
objective of providing reliable food resources in the Upper Lake for migra- 
tory birds. Habitat diversity for other marsh-dwelling species will be an 
additional output. The moist soil units will favor the targeted waterfowl 
specie (mallard). The managed marsh will provide habitat diversity and 
important habitat units for many non-targeted species such as muskrat, 
yellowlegs, rail, coot, and Canada geese, as well as habitat units for 
mallards. 

The proposed gated inlet structures in the Lower Lake will provide 
capability to selectively introduce flow into the Lower Lake. Operation 
of these structures will result in increased dissolved oxygen levels in 
the Lower Lake and, consequently, substantially improved water quality and 
aquatic habitat. 

The proposed hemi-marsh development will provide additional reliable marsh 
habitat and habitat diversity. 

It is proposed that selected quantitative physical, chemical, and natural 
resource parameter measurements, as specified in the project report, be 
collected following completion of construction to evaluate project per- 
formance with respect to the stated objectives. The Corps of Engineers 
will have responsibility for this data collection. Additional field 
observations will be gathered by the USFWS and submitted to the Corps of 
Engineers for inclusion in the annual project performance monitoring plan. 

Project operation and maintenance, at an estimated average annual cost 
of $33,094, will be accomplished by the USFWS, the Federal project sponsor. 

The U.S. Army Corps of Engineers will be responsible for the Federal share 
of any mutually agreed upon rehabilitation of the project that exceeds the 
annual operation and maintenance requirements identified in the Definite 
Project Report and that is needed as a result of specific storm or flood 
events. Rehabilitation of the project is considered to be reconstructive 
work which cannot be accurately estimated at this time. 

The District Engineer has reviewed the project outputs and determined that 
the implementation of the identified plan is justified and in the Federal 
interest. The project area is managed as a National Wildlife Refuge within 
the meaning of Section 906(e) of the 1986 Water Resources Development Act. 
Therefore, approval of the construction of the Spring Lake Habitat 
Rehabilitation and Enhancement project is recommended by the Rock Island 
District Engineer at loo-percent Federal expense estimated at $4,651,000. 
(Total project cost including general design: $5,243,000) 
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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

1. INTRODUCTION 

a. Purpose. The purpose of this report is to present a detailed 
proposal for the rehabilitation and enhancement of the Spring Lake, 
Illinois, project site. This report provides planning, engineering, 
monitoring, and sufficient construction details of the selected plan to 
allow final design and construction to proceed subsequent to approval of 
this document. 

b. Resource Problems and Opportunities. Spring Lake is a 3,300-acre 
lake complex delimited by the natural bank of the Upper Mississippi River 
and a perimeter levee. It is located within the Savanna District of the 
Upper Mississippi River National Wildlife and Fish Refuge between river 
miles (RM) 532.5 and 536.0, approximately 2 miles south of Savanna, 
Illinois (see plate 1). 

Spring Lake formerly was a highly productive and heavily used source of 
aquatic vegetation for migratory waterfowl. However, due to both inten- 
tional and natural breaching of the perimeter levee associated with the 
1965 flood of record, sedimentation from river flows has degraded the 
area's aquatic habitat. Peak waterfowl use days have decreased from 
113,000 to 30,000 or less. 

Breaches have prohibited annual maintenance of the perimeter levee system. 
Areas adjacent to breach sites also have deteriorated. Deep scour holes 
are present at breach sites. 

Opportunities for preserving/restoring habitat at this location for 
migratory birds, aquatic mammals, and fish have been identified. By 
reducing the inflow of sediments, improving water control, and increasing 
the level and distribution of dissolved oxygen in the Lower Lake, habitat 
suitability and overall value will be increased. 

The north subimpoundment (Upper Spring Lake) is available for moist-soil 
and/or managed marsh unit enhancement. This area will provide increased 
habitat for surface-feeding waterfowl if reliable water level management 
capabilities are provided. 



C. Scope of Study. The study has focused on the identification and 
assessment of habitat rehabilitation and enhancement alternatives that are 
consistent with refuge management objectives. Proposed alternatives will 
improve existing water quality, increase reliability of food resources and 
wetland vegetation, and restore lost aquatic habitat. 

The geographical scope of the study area is shown on plates 1 and 2. 
Emphasis was placed on developing project features which are located on 
existing State or Federal lands. Although additional land could be 
purchased by the U.S. Fish and Wildlife Service (USFWS) or non-Federal 
interests, alternatives with major land acquisition were generally not 
pursued due to policy, scheduling, and funding considerations. 

Alternatives involving upland erosion control were not studied in detail 
since the U.S. Soil Conservation Service has primary jurisdiction for such 
actions. 

Field surveys were performed in developing sedimentation estimates, 
assessing effects near project boundaries and Government property lines, 
and estimating excavation and embankment quantities. Surveyed sections 
will be used to evaluate post-construction performance. 

Soil borings were taken to assess sediment types, to determine foundation 
suitability for proposed structures, and to determine excavation difficulty 
and suitability of borrow materials. 

d. Format of Report. The report is organized to follow a general 
problem solving format. The purpose and problems are presented in Section 
1. Section 2 provides an overview of how and why Spring Lake, Illinois, 
was selected as a project within the Environmental Management Program. 
Section 3 establishes the baseline for existing resources. Section 4 
provides the objectives of the project. Sections 5, 6, and 7 propose and 
evaluate project alternatives, and Sections 8 and 9 describe the selected 
plan. Section 10 assesses the environmental effects of the proposed plan. 
Section 11 provides a summary of project accomplishments and benefits. 
Sections 12, 13, and 14 describe estimated operation and maintenance 
considerations, performance monitoring, and detailed cost estimates for 
both initial construction and annual operation, maintenance, and monitor- 
ing. Sections 15, 16, 17, and 18 provide a summary of implementation 
requirements and coordination. Sections 19 and 20 present the conclusions 
and recommendations. The Finding of No Significant Impact and literature 
citations are provided as Sections 21 and 22. 

Drawings (plates) have been furnished to provide sufficient detail to 
allow review of the existing features and the proposed plan. Plate 1 
shows the project location and the Pool 13 environs. Plates 2 and 3 show 
the recommended plan and alternative plans. Plates 4, 5, and 6 provide 
24 years of hydrographic record of the Mississippi River at the proposed 
project site, These hydrographs provide the relationship between river 
flood events and proposed levee heights. Plates 7, 8, and 9 provide a 



boring log and soil borings which were used to evaluate foundation effects 
and excavation/fill methods. 

e. Authority. Figure l-l provides a brief historical perspective of 
the events and milestones which lead to the establishment of the UKRS-EMP 
and which have subsequently modified the program. The authority for this 
report is provided by the 1985 Supplemental Appropriations Act (Public Law 
99-88) and Section 1103 of the Water Resources Development Act of 1986 
(Public Law 99-662). The proposed project will be funded and constructed 
under this authorization. Section 1103 is summarized as follows: 

Section 1103. UPPER MISSISSIPPI RIVER PLAN 

(a) (1) This section may be cited as the Upper Mississippi 
River Management Act of 1986. 

(2) To ensure the coordinated development and enhance- 
ment of the Upper Mississippi River System (UMR), it is hereby 
declared to be the intent of Congress to recognize that system 
as a nationally significant ecosystem and a nationally signifi- 
cant commercial navigation system. Congress further recognizes 
that this system provides a diversity of opportunities and 
experiences. 

The system shall be administered and regulated in recognition of 
its several purposes. 

(e) (1) The Secretary, in consultation with the Secretary 
of the Interior and the States of Illinois, Iowa, Minnesota, 
Missouri, and Wisconsin, is authorized to undertake, as identi- 
fied in the Master Plan - 

(A) a program for the planning, construction, and 
evaluation of measures for fish and wildlife habitat rehabili- 
tation and enhancement; 

(B) implementation of a long-term resource monitoring 
program; 

(C) implementation of a computerized inventory and 
analysis system; 

(f) (1) implementation of a program of recreational projects; 

(2) assessment of the economic benefits generated by 
recreational activities in the system; and 

(h) (1) monitoring of traffic movements on the system. 

3 



HISTORICALPERSPECTIVEOFEMP 

Pre- 
1973 

1974 

1975 

1976 

- Environmental groups and midwestern railroads file suit against 
construction of UD X26 and further expansion of river navigation 
claiming that the cumulative environmental and economic impacts 
had not been evaluated and that there was no authority to expand 
the navtgation capacity of the system. 

1977 

1978 
I- 

L/D #26 authorization - Included requirement that Upper Miss. 
Basin Commission prepare a Master Plan that would relate tuture 
navigation capacity to the environment and other uses. (P.L. 95-502) 

1979 
--_____ 

1980 

1981 

Ma~erPlanS(udy_________________________________________________________ 

Master Plan recommended: 
0 Authorization of Second Lock 0 Recreation Projects Program 
0 Program to Reduce Erosion and Recreation Expenditures Study 
o Habitat Enhancement Program o Traffic Monitoring 
o Long Term Resource Monitoring Program o Coordination of Recommendations 

for Increased Lock Capacity 

1982 
Upper Miss. Basin Comm. abolished 
Upper Miss. Basin Assoc. established 

1983 

1984 

1985 

1986 

1987 

Second Lock (600 fool) at L/D #26 and Environmental Management Program 
authorized in 1965 Supplemental Appropriations Act and in WRDA 1986 (P.L. 99-662) 
EMP Authorization Included: lo-year program for:----------------------------- 

o Habitat Enhancement Program 
o Long Term Resource Monitoring Program 
0 Computerized Inventory and Analysis System 
o Recreatton Protects Program 

1988 
0 Recreatton Expenditures Study 
o Navtgatfon Traffic Momtonng 

1989 

1990 WRDA 90 (extended program 5 years), (P.L.lOl-640) 

1991 Second Lock EIS. Plan of Study 

1992 

FIGURE l-l 
MIDA Q2 (HR. 6167) 

o Fonndked O&M Responslbllty 
o Modthed Furxflng Aflocatbn Formula 4 

- St. Louts District planning for replacement of L/D rV26 
Pre- 
197’ 

1974 

1975 

! 976 

1977 

1978 

1979 

1980 

1981 
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1983 
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1965 
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1987 
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2. GENERAL PROJECT PROCESSING 

a. Eligibility Criteria. A design memorandum did not exist at the 
time of the enactment of Section 1103. Therefore, the North Central 
Division, U.S. Army Corps of Engineers, completed a "General Plan" for 
the implementation of the Upper Mississippi River System - Environmental 
Management Program (UMRS-EMP) in January 1986. The USFWS (Region 3), 
and the five affected states (Illinois, Iowa, Minnesota, Missouri, and 
Wisconsin) participated through the Upper Mississippi River Basin Asso- 
ciation. Programmatic updates of the General Plan for budget planning 
and policy development are accomplished through Annual Addenda. 

Coordination with the States and the USFWS during the preparation of the 
General Plan and Annual Addenda led to an examination of the Comprehensive 
Master Plan for the Management of the Upper Mississippi River System. The 
Master Plan, completed by the Upper Mississippi River Basin Commission in 
1981, was the basis of the recommendations enacted into law in Section 
1103. The Master Plan and General Plan identify examples of potential 
habitat rehabilitation and enhancement techniques. Consideration of the 
Federal interest and Federal policies has resulted in the following 
conclusions: 

(1) First Annual Addendum. The Master Plan report . . . and the 
authorizing legislation do not pose explicit constraints on the kinds of 
projects to be implemented under the UMRS-EMP. For habitat projects, the 
main eligibility criteria should be that a direct relationship should exist 
between the project and the central problem as defined by the Master Plan, 
i.e., the sedimentation of backwaters and side channels of the UMRS. Other 
criteria include geographic proximity to the river (for erosion control), 
other agency missions, and whether the condition is the result of deferred 
maintenance. 

(2) Second Annual Addendum. The types of projects that are 
definitely within the realm of Corps of Engineers implementation 
authorities include the following: 

backwater dredging 
dike and levee construction 
island construction 
bank stabilization 
side channel openings/closings 
wing and closing dam modifications 
aeration and water control systems 
waterfowl nesting cover (as a complement to one of the 

other project types) 
acquisition of wildlife lands (for wetland restoration 

and protection.) Note: By letter of February 5, 1988, 
the Office of the Chief of Engineers directed that such 
projects not be pursued. 

5 



(3) Subsequent Annual Addenda. Subsequent annual addenda, of 
which the Sixth Annual Addendum (dated May 1991) is the most recent, 
provide a vehicle for reporting program progress and ensuring thorough 
coordination between the participating State and Federal agencies. 

b. Project Selection. All Mississippi River habitat projects 
completed or currently being designed or monitored by the Rock Island 
District as part of the UMRS-RMP were originally identified in the Fish and 
Wildlife Interagency Committee (FWIC) report entitled Goals for Management 
of Fish and Wildlife Resources and Habitat Rehabilitation and Enhancement 
for Pools 11-22 (portions of which are provided as Attachment 1). Selected 
projects were subsequently submitted for FWIC ranking by the various State 
and Federal agencies responsible for natural resource management. The FWIC 
ranking process results in proposed projects being placed into one of three 
(high, medium, or low) prioritization categories. High category projects 
represent those projects having received the FWIC's highest numerical 
values based upon weighted criteria (see Attachment 2). To date, only 
high-ranked projects (with the exception of Bay Island, Missouri, and Lake 
Odessa, Iowa) have been scheduled for baseline monitoring, general design, 
or construction in the Rock Island District's HREP program. (See Figure 
2-l.) Recognizing the value of the FWIC's established coordination 
mechanisms and biological expertise, the Rock Island District has accepted 
and continues to utilize the FWIC's project ranking system as the primary 
basis for project selection and prioritization. Figure 2-l provides a 
comprehensive summary of the current FWIC rankings for all Rock Island 
District habitat projects being implemented. 

Figure 2-2 diagrams the major habitat project processing steps. The 
following paragraphs further describe the early project identification, 
ranking, and prioritization process. 

Rehabilitation and enhancement projects are nominated by the respective 
State conservation agency or the USFWS. To assist in the project formula- 
tion process, the FWIC convened a series of meetings in 1986 to consider 
critical habitat needs along the Mississippi River. At these meetings, 
biologists who are responsible for river management evaluated the available 
habitat on a pool-by-pool basis. This analysis revealed deficiencies, such 
as feeding, resting, and loafing areas for migratory waterfowl; absence of 
deep water habitat off the main channel for fish and diving ducks; as well 
as types of habitat in abundant supply (e.g., mature bottom land hardwood). 
The FWIC ranking and prioritization process assumes that projects being 
implemented will reflect broad regional needs in addition to the best 
site-specific choices. 

To assist the District in the final selection of projects to be included 
in the program, the FWIC ranks projects according to the biological outputs 
that they could provide. This group, composed of biologists and other 
natural resource specialists who are intimately familiar with the Missis- 
sippi River and Illinois Waterway, considers each project nominated for 
inclusion and also suggests project alternatives to increase habitat 



(HREPRANK.XLS, PDW3;sen&h) 
Projects completed or underway 

FWIC Rankings For CENCR HREPs 
1 Projects ranked; not yet initiated 1 
I I 

Revised: M/29/1 993 
New projects; unranked 

Project Name Points Rank Project Name Points Rank Project Name 
Monkey Chute, MO (not ranked) Mole Slough, IA 2/ 27 High Thompson Lake, IL 
Andalusia Refuge, I L J 
Brown’s Lake, IA ,/ 
Bertom/McCartney, WI J 
Big Timber, IA l/ 
Potters Marsh, IL J 27 

(not ranked) Sanganois, IL 26 High Pool 12 overwintering habitat, IL 
(not ranked) Miller’s Lake, IL 26 High Beaver Island, IA 
(not ranked) Smith’s Creek, IA 2/ 4/ 24 High Blackhawk Bottoms, IA 
(not ranked) Gregory Landing, MO 31 41 22 High Huron Island, IA 
High Pleasant Creek, IA 21 51 23 High 

Peoria Lake, IL I/ 1 25 IHigh IHuron Pool 18, IA ) 26127 IHigh 

Bay Island, MO J 
Chautauqua Lake, IL r/ 
Spring Lake, IL 11 \/ 
Lake Odessa, IA 

23 Medium 
24 High 

24/27 High 
23 Medium 

Huron Lake, IA 
Elk River, IA 
Middle Sabula, IA 
Chautauqua Lake, IL (Phase II) J 

20 Low 
23 Medium 
19 Low 
18 Low 

Cottonwood Island, MO 1 26 /High (Mud Lake, IA 22 IMedium 1 
I I I I 

.J Gardner Division, IL 

Banner Marsh, IL 
Rice Lake, IL 

25 High 

29 High 
27 High 

Quincy Bay, IL 
Turkey/Otter Islands, IA 
Turkey River Bottoms, IA 

20 Low 
20121 Low 

20 Low 

Princeton Refuge, IA J 
Pool 11 Islands, WI 

27 High 
25 High 

Bunker Chute, IA 
Credit Island, IA 

20 Low 
20 Low 

Ranked projects completed via other programs 
Green Island, IA 23 Medium 

Small projects ranked; 61 
Eagle Fill, IL 41 
Sny Siie Channel, IL 41 

18 Low 
21 Low 

Small projects, unranked 61 
Green Island water control station 
modifications, IA 

ll Ranked as two phases subsequently rescoped to a single project. 
‘n 21 Baseline monitoring underway. 1 

E 3/ Locational factors resufted in project being ranked high. 
$ 41 RRCT approval of ranking is pending. 
h) 5/ High ranking reflects FWS prioritization considerations. 
i 61 To be accomplished under delegated authority 
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benefits for fish, migratory birds, and other wildlife. Each project 
is ranked relative to established criteria as high, medium, or low. 

The FWIC rankings are forwarded to the District and to the River Resources 
Coordinating Team (RRCT), an interagency policy group which meets to coor- 
dinate Mississippi River activities. The RRCT examines the FWIC rankings 
and considers the broader policy perspective of the agencies submitting 
the projects. The RRCT-recommended rankings also are submitted to the 
District. The District then formulates and submits a recommended program 
based upon project rankings and District resources to the EMP program 
manager at North Central Division. 

Projects consequently have been screened by State, USFWS, and Corps of 
Engineers representatives closely acquainted with the rivers. Resource 
needs and deficiencies have been considered on a pool-by-pool basis to 
ensure that regional needs are being met and that the best expertise 
available was and continues to be used to identify the most suitable 
locations with the greatest potentials for realizing cost-effective 
outputs. 

The Rock Island District assists the State and the USFWS management 
agencies through use of an in-house, multi-disciplinary task force. As 
projects are being conceptualized, this group meets on-site with State 
and USFWS personnel to examine as fully as possible what site-specific 
rehabilitation and/or enhancements would be both environmentally desirable 
and engineeringly feasible. 

C. Specific Site Selection. As a result of the above identification 
and prioritization process, Spring Lake has been scheduled for aquatic and 
wetland habitat rehabilitation and enhancement. 

Recognition of changes occurring in habitat composition and subsequent 
declines in migratory bird and fisheries habitat quality and availability 
along the Mississippi River prompted the proposal and subsequent high 
prioritization of several habitat restoration projects by the Federal and 
State agencies responsible for natural resource management in the Pool 
13/14 area. Three of these projects, Potters Marsh, IL (RM 522.5-526.0), 
Pleasant Creek, IA (RM 548.7-552.8) in Pool 13, and Princeton Refuge, IA 
(RM 504.0-506.4) in Pool 14 are currently in various stages of implementa- 
tion under the Environmental Management Program. A fourth project, Brown's 
Lake, IA (RM 544.0-546.0), has essentially been completed. 

All of these projects address the specific need for reliable, diverse 
aquatic and wetland habitats. The recently completed Brown's Lake project 
is providing important, off-channel fisheries habitat. Potters Marsh will 
provide both valuable migratory bird and fisheries habitat, while Princeton 
Refuge and Pleasant Creek will primarily focus upon migratory bird habitat 
needs. The Spring Lake Project is expected to provide high quality habitat 
with respect to both fisheries and migratory birds. 
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The following considerations in conjunction with the original FWIC ranking 
were key to the selection of this site for rehabilitation and enhancement: 

1. Spring Lake is the only inviolate area within the Upper Mississippi 
River National Wildlife and Fish Refuge (UMRNWFR). 

2. The Lower Spring Lake fishery has been negatively impacted by 
sedimentation introduced through the upper breach in the levee and 
subsequently a lack of flow following closure of the breach. 

3. Currently, the Upper Lake is difficult to effectively manage 
because of its large surface area and lack of sufficient water level 
management capabilities. 

4. The project is expected to provide migratory birds a more reliable 
area in which to feed and rest. 
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3. ASSESSMENT OF EXISTING RESOURCES 

a. Resource History and Description of Existing Features. The Upper 
Mississippi River National Wildlife and Fish Refuge (UMRNWF'R) is the 
longest wildlife refuge in the lower 48 states. It extends 261 miles 
along the Mississippi River from the Chippewa River in Wisconsin almost 
to Rock Island, Illinois. The refuge was established in 1924 to protect 
bottomland habitat for migratory birds and fish. It encompasses approxi- 
mately 194,000 acres in parts of Minnesota, Wisconsin, Iowa, and Illinois, 
including parts of 19 counties and 2 Corps of Engineers districts. The 
Corps has primary administrative and management responsibility for more 
than half of the land within the refuge. Corps-administered lands are 
outgranted to the U.S. Fish and Wildlife Service (USFWS) for management of 
fish and wildlife as part of the UMRNWFR. The UMRNWFR is divided into four 
districts, each with a district manager. These four districts include the 
Winona District, the La Crosse District, the McGregor District, and the 
Savanna District. 

Spring Lake is located within the Savanna District of the UMRNWFR between 
RM 532 and 536, approximately 2 miles south of Savanna, Illinois. It is 
a 3,300-acre lake which is divided into an upper lake and a lower lake by 
a cross dike. The area is delineated by the natural river bank and a 
perimeter levee on the Illinois side of the Upper Mississippi River 
navigation channel. 

Immediately following World War I, the area now known as Spring Lake was 
diked and ditched for farming. In 1938 and 1939, the land was purchased 
by the Corps of Engineers for the creation of the lock and dam system. 
Through seepage and springs located within the perimeter levee, a 3,000- 
acre lake had developed by 1946. The perimeter levee was breached in two 
places in the flood of 1965. The west breach was repaired in 1991 and the 
breach on the south side remains open. Spring Lake was historically a 
highly productive and heavily used feeding and resting area for migratory 
waterfowl. However, due to breaching of the perimeter levee, deposition 
of sediments into Spring Lake, primarily during flood events, has caused 
a gradual decline in the quality and availability of aquatic habitat in 
Spring Lake. Waterfowl use in the Upper Lake has diminished because of 
the invasion of woody vegetation and undesirable aquatic plant species, 
thereby reducing quality food plant species. In addition, the shallow 
water conditions and low flows in the lower lake during the summer months 
cause dissolved oxygen levels to drop. The evaluation technique which was 
used to determine habitat suitability identifies lack of dissolved oxygen 
as a limiting factor for the fishery in the Lower Lake. 

b. Refuge Management Objectives/Current Land Use. Spring Lake is 
managed for the Corps of Engineers by the Savanna District of the USFWS 
as a national wildlife refuge. 
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Figure 3-1 provides a detailed land cover/land use classification map for 
the general project area. (Note: This mapping was completed prior to the 
closing of the Lower Lake's west side levee breach.) For the purpose of 
habitat analysis, the project area has been classified into broader habitat 
types and acreages, as shown in table 3-l. 

TABLE 3-1 

ExistinP Habitat Classification 

Component 

Aquatic 
(Deep Water) 

Acres 

Non-Forested 
Wetland 
(Shallow, 
Open Water) 

Acres 

Forested 
Wetlands Total 

Acres Acres 

Upper Lake 
Lower Lake 

__ 540 560 
10 2.404 2.586 

Total 10 2,944 192 3,146 

Currently, the Lower Lake is being managed for fish and diving ducks such 
as canvasback, scaup, redheads, and goldeneye since it provides deep water 
habitat and aquatic vegetation such as wild celery (Vallisneria americana), 
coontail (Ceratophyllum demersum), and pondweed (Potomogeton sp.). 
Attempts are being made to manage the upper unit of Spring Lake as a moist 
soil unit for dabbling ducks such as mallards, pintails, teal, and wood 
ducks. However, due to the lack of lateral ditches, size of the area, and 
pumping capacity, only the fringe areas provide adequate conditions to grow 
important food plants such as smartweed (Polygonum sp.), bullrush (Scirpus 
sp.), and sedges (Carex sp.). Due to the inability to manage the area 
effectively, there has been an invasion of woody species into the peri- 
meter, while other areas are never completely drained and therefore do not 
produce the desired vegetation for migratory waterfowl. The levee sides 
provide grassland type habitat. However, due to operation and maintenance 
activities, such as required mowing, public recreation disturbances, and 
predation, nesting in this area will be limited. 

The short- and long-range USFWS management goals for the Spring Lake 
Wildlife Closed Area, a unit of the Upper Mississippi River National 
Wildlife and Fish Refuge's Savanna District, are to: 

(a) Provide spring and fall food reserves and sanctuary for migratory 
waterfowl. 

(b) Provide adequate food supply and habitat diversity for fish. 

(c) Provide diversity of habitat for furbearers and other aquatic 
organisms. 
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C. Wetland and Waterfowl Resources. The leveed area of Lower Spring 
Lake consists of about 2,404 acres of non-forested wetland, 10 acres of 
deep water habitat, and 172 acres of bottomland hardwoods which are located 
on Silo Island and other smaller islands throughout the Lower bake. Upper 
Spring Lake has approximately 540 acres of non-forested wetland and 20 
acres of sapling and scrub-shrub wetland (consisting mostly of silver 
maple, cottonwood, and river birch) not classified as bottomland hardwoods. 
This scrub-shrub area is located along the perimeter levee of the Upper 
Lake and is encroaching into the moist-soil unit. Upper and Lower lake 
submergent and emergent vegetation varies in both species composition and 
area1 extent from year to year, depending upon the duration and magnitude 
of pool-level fluctuations and Mississippi River flood events. 

Species composition of the 172 acres of bottomland hardwood in the Lower 
Lake is mostly silver maple, burr oak, pin oak, green ash, cottonwood, and 
river birch. The 20 acres of forested and scrub-shrub wetlands in the 
Upper Lake consist mostly of silver maple, cottonwood, and river birch. 

During the spring flood of 1965, the bower Lake perimeter levee was 
breached on both the west and south sides. The breach on the west side was 
closed in April of 1991. (This closure was accomplished through beneficial 
placement of dredged material resulting from a g-foot navigation channel 
project maintenance dredging action). Prior to repair of the west breach, 
sediment from the Mississippi and Plum Rivers entered Spring Lake, forming 
several small islands at the breach site. Finer sediment was distributed 
throughout the lake decreasing water depth. Suspended sediment carried 
in by these floodwaters impeded submergent and emergent plant growth by 
decreasing light penetration and creating a soft flocculent lake bottom in 
some areas. The breach on the south end of Lower Spring Lake remains open. 
The area where this breach occurs is the deepest part of the Spring Lake 
system and provides valuable fish over-wintering habitat. 

The average depth of the Lower Lake is approximately 2 to 3 feet. It is 
currently managed for diving ducks. The Upper Lake is managed as a moist- 
soil unit for puddle ducks. However, the production of food resources 
preferred by migratory waterfowl in the Upper Lake is being severely 
limited by encroachment of woody vegetation and the spread of plant species 
that do not provide food or cover. Peak waterfowl use days have decreased 
from 113,000 to 30,000 or less. 

Existing wetland and terrestrial resources were evaluated using Wildlife 
Habitat Appraisal Guide (WHAG) as a modified HEP developed by the Missouri 
Department of Conservation. Average Annual Habitat Units (AAHUs) for 
existing conditions are presented in table 3-2 for all representative 
species considered. The mallard, chosen as a model target species by the 
WHAG team members, is representative of the guild (dabbling ducks) for 
which the Upper Lake project is intended. Other members of this guild 
include teal, widgeon, and pintail. 
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TABLE 3-2 

Unoer bake Existine Conditions 
AAHUs Without Project 

SPECIES I HSI I Hu I AAHus 

*Mallard 0.14 80.0 114.3 
Canada goose 0.15 78.8 113.2 
Least bittern 0.93 501.4 482.3 
Lesser yellowlegs 0.43 231.9 214.6 
Muskrat 0.50 268.9 259.6 
King rail 0.66 357.4 351.7 
Green-backed heron 0.60 334.8 340.9 
Wood duck 0.10 -- 3.5 
Beaver 0.64 12.8 13.1 
American coot 0.54 292.5 372.4 
Northern parula 0.10 -- 3.3 
Prothonotary warbler 0.10 -_ 3.7 

* Target species 

d. Aquatic Resources. Historically, Spring Lake was known for its 
bullhead fishing. After the farmland, which is now Spring Lake, was inun- 
dated with the construction of the lock and dam system on the Mississippi 
River in the 1930's, the shallow water provided excellent conditions for 
this species. In 1968, Spring Lake was divided by the USFWS into an Upper 
Spring Lake, which was managed for migratory waterfowl (puddle ducks), and 
Lower Spring Lake which was managed for both fish and waterfowl (diving 
ducks). When the bower Spring Lake levee was breached on the west and 
south sides by the 1965 flood, ingress and egress of other species from 
the river provided more diversity in aquatic life. This breach also 
provided the lake with an abundant supply of dissolved oxygen. Bass, 
bluegill, crappie, and catfish thrived in the area, along with rough fish 
such as carp and buffalo. With the repair of the levee in 1991, flow of 
dissolved oxygen through the Lower Lake was greatly diminished. This lack 
of dissolved oxygen is a limiting factor in the current fishery. 

Commercial fishing on Spring Lake is allowed by special permit, obtained 
from the refuge manager. However, recent declines in commercial fishing on 
the refuge have been attributed to reduced accessibility (see table 3-3). 
Sport fishing on Lower Spring Lake has significantly decreased since the 
upper levee break was closed. 

The aquatic version of the WHAG, referred to as MOFISH, was used to 
evaluate present and future conditions and the impact of the proposed 
project on the aquatic resource. The largemouth bass, channel catfish, 
and walleye were chosen as model target species for the aquatics by the 
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TABLE 3-3 

CmCIAL FISHING REPOKTS FOR SPRING LAKE 1982-1988 

1987 1986 1985 1984 1983 1982 

940 58,362 98,345 123,612 107,649 175,159 130,311 

40 37,164 47,545 100,745 62,800 118,998 66,485 

110 7,598 28,825 10,670 17,450 29,818 31,663 

790 13,600 21,975 12,197 27,039 26,118 32,163 

330 225 

30 



WHAG team members. They are representative of the different guilds of 
species indigenous to Lower Spring Lake. The largemouth bass represents 
the lentic-contiguous small fish habitat guild and the guarder type nest- 
spawner fish [spawn in gravel/sand substrates (litho-psammophils)] 
reproductive guild. The habitat guild that the walleye represents is the 
lotic-small fish. Their reproductive guild is the non-guarder type open 
substratum spawners. Fishes of this guild spawn in rock/gravel substrates 
(lithophils) while their rearing and juvenile stages are found to use 
backwater areas. The habitat guild that the channel catfish represents 
is the lentic-contiguous large fish. The reproductive guild represented 
by the channel catfish is the guarder type nest-spawners that spawn in 
crevices (speliophils). The model utilized limiting factors which are 
specific habitat requirements that must be met for the selected target 
species; otherwise, the qualitative index, the habitat suitability index 
(HSI), is driven down to 0.1 (lowest value). Only Lower Spring Lake was 
evaluated for aquatics since Upper Spring Lake is managed exclusively for 
migratory birds. 

Qualitative determinations indicate that due to the lack of dissolved 
oxygen, the qualitative HSI value will be 0.1 for all three of the selected 
target species (channel catfish, largemouth bass, and walleye) at present 
conditions through target year (TY) 50, without the project. AAHUs are 
presented in table 3-4 for each of the target species. AAHUs represent 
an average HU value based on annualization of Habitat Units (HUs) over a 
series of selected target years. AAHUs account for changes in habitat 
values over the life of a project. An HSI value of 0.1 means that an area 
is unsuitable for the target species. Lower Spring Lake under current and 
projected conditions without the project has an HSI value of 0.1 for all 
target species due to a limiting factor of lack of dissolved oxygen. The 
0.1 HSI value was multiplied by the surface acreage (2,414 acres) of the 
Lower Lake, giving a value of 241.4 AAHUs without the project. This 
assumption was made because Spring Lake is known to provide some minimal 
habitat for the target species. 

TABLE 3-4 

AAHUs for Channel Catfish. Lareemouth Bass, 
and Walleye in Lower Snrine Lake 

Channel Catfish 241.4 AAHU 
Largemouth Bass 241.4 AAHU 
Walleye 241.4 AAHU 

e. Water Quality. Water quality is possibly the single-most important 
factor that controls the value of the aquatic resources in Lower Spring 
Lake. Deposition of sediment which occurs as a result of the levee system 
being overtopped results in increased turbidity, loss of water depth, and 
low dissolved oxygen values periodically during the year. Results of base- 
line water quality monitoring show that water quality is generally adequate 
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to support native fisheries. However, on occasion, dissolved oxygen con- 
centrations have fallen to undesirable levels. During the winter months 
when ice covers the lake, low dissolved oxygen values within the lake could 
lead to fish kills due to an inadequate supply of oxygenated water reaching 
the lake and lack of wind mixing at the surface of the lake. A more 
detailed analysis of water quality and results of water quality monitoring 
can be found in appendix F. 

f. Endangered Species. The federally endangered bald eagle 
(Haliaeetus leucocephalus) has been nesting on Silo Island in the Lower 
Lake for the past 2 years and has produced 2 young each year. The area 
also is used by bald eagles as a roosting area in the winter months. 

The State of Illinois has listed the river otter (Lutz-a canadensis), 
the double-crested cormorant (Phalacrocorax auritus), and the yellow-headed 
blackbird (Xanothocephalus xanothocephalus) as State endangered species. 

There have been several sightings of an adult river otter with two young 
along the perimeter dike. Also, areas where the otter had been sliding 
and recent droppings were observed during field reconnaissance for this 
project. 

In past years, the yellow-headed blackbird has used the cattail marsh on 
the Upper Lake for nesting. This marsh area will remain as a managed marsh 
unit. 

The double-crested cormorant has been feeding and loafing in the Lower Lake 
on nine telephone poles with three nesting platforms on each pole which the 
U.S. Fish and Wildlife Service had placed in the southwest corner of the 
lower unit in an attempt to provide increased nesting opportunities for 
this species. The cormorants have not nested on the artificial platforms 
as yet. 

Further information regarding the status of the State and Federal 
threatened and endangered species in the project area is provided within 
the correspondence section of this report. 

g- Cultural Resources. Two previously recorded sites (11-CA-18 and 
11-CA-114) were within the impact area of the proposed project. Site ll- 
CA-18 lies on an island bisected by the east-west trending levee separating 
Upper and Lower Spring Lakes and covers approximately 8 acres. Site ll-CA- 
114 was recorded solely from informant information; covers approximately 
265 acres of land, water, and islands; and was confused with ll-CA-18 by 
its recording archaeologist. 

Prior to initiating Phase I archaeological work, a number of old 
Mississippi River maps covering the project vicinity were checked for 
structure locations. Buildings and farmsteads within the project area 
had been demolished following purchase by the Government. Photographic 
and cartographic information was presented in the Scope of Work for the 
cultural resource investigations. This information indicated that all 
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historic structures had been destroyed and were no longer potentially 
eligible for inclusion within the National Register of Historic Places. 
The Scope of Work was reviewed and approved by the State Historic 
Preservation Office in a letter dated September 16, 1991 (appendix A). 

Geomorphic mapping in Benn, et al. [1989:Volume II: Geologic Landform Maps 
(unpaginated): maps entitled "Geomorphic Surfaces of Pool 13" and "Pool 13 
Post-Settlement Alluvium"] showed a diversity of landform surfaces in the 
project area. These surfaces ranged from "Late Woodfordian (10,000 -15,000 
years)" to "Late Holocene (<4000 years)" and all with no post-settlement 
alluvium; however, Holocene alluvial fans were present in the vicinity 
of Upper Spring Lake. As a result of this information, Phase I survey 
utilized a combination of pedestrian survey and shovel testing together 
with deep geomorphological testing to investigate the project area. 

This project was fully coordinated with the Illinois State Historic 
Preservation Office. By letter dated March 13, 1992, (appendix A), 
concurrence was reached that the project will not affect significant 
historic properties. 

h. Sedimentation. A sedimentation study was conducted to evaluate 
sedimentation in Spring Lake. The scope of this study, as presented in 
this section, consisted of determining net erosion from 1937 through 1990 
and evaluating proposed project impacts on sedimentation. 

Baseline elevations were established from 1937 topographic maps. Addi- 
tional hydrographic surveys were performed during 1990. Elevations in 
1937 were compared with present elevations to determine net changes. All 
of the data were collected and input into a digital terrain modeling 
program. This program analyzes the modeled surfaces and can produce a 
report showing the volumetric change between the surfaces as cut (erosion) 
and fill (sedimentation). This analysis gives an average sedimentation 
rate of 0.25 inch per year in the entire lake. 

i. Adjacent Water Projects. The proposed Spring Lake project is 
adjacent to the Mississippi River g-Foot Channel, as authorized by the 
River and Harbor Act of July 3, 1930. The proposed project features will 
not affect navigation. 
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4. PROJECT OBJECTIVES 

a. Objectives and Potential Enhancement. The project goals, objec- 
tives, and potential enhancement are summarized in table 4-1. Potential 
enhancement features were developed in consideration of improving existing 
habitat weaknesses and utilizing resource opportunities. A potential 
enhancement feature is intended to satisfy at least one objective, either 
singularly or in combination with other features. Enhancement features 
are components of an overall alternative which satisfies goals and 
objectives of the project. Section 5(b) describes each potential 
enhancement feature. 

b. Criteria for Potential Alternatives. Table 4-2 presents general 
and specific criteria developed to evaluate potential alternatives. Poten- 
tial alternatives are presented in Section 6 and evaluated in Section 7. 

C. Proposed Management Plans. Tables 4-3 and 4-4 present the proposed 
management plans for the Upper and Lower Lakes. Table 4-5 presents the 
proposed management plan for the hemi-marsh. These plans were prepared 
by the USFWS and ILDOC biologists in conjunction with Corps of Engineers 
staff. 

The proposed management plan for the Upper Lake is based on management 
practices implemented at other waterfowl refuges which have proved to be 
an effective strategy for establishing emergent vegetation. This manage- 
ment technique has been successfully used at Agassiz National Wildlife 
Refuge (NWR) in Minnesota, Swan Lake NWR in Missouri, and DeSoto Bend NWR 
in Nebraska. Water level drawdown with gradually increasing depths also is 
recommended as a standard management practice in Smith, et al. (1989). The 
habitat improvement for waterfowl is primarily located in the Upper Spring 
Lake section of the refuge. The proposed Lower Spring Lake project fea- 
tures primarily focus upon habitat improvement for the fishery with 
ancillary benefits to migratory birds. 
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TABLE 4-1 

Project Goals. Obiectives. and 
Potential Enhancement Features_ 

Potential 
Goal Obiective Enhancement Features 

Enhance Aquatic Improve water quality for * 
Habitat fish 

Maintain backwater lake * 
* 

* 

* 

Levee restoration 

Gated inlet structure 
Excavated channels 

Mechanical aerators 

Upper Lake water 
control 

Enhance Wetland Provide reliable wetland * Levee restoration 
Habitat vegetation/food source in 

Upper Lake for migratory * Hemi-marsh 
birds. 

Provide reliable food source * Lower Lake water 
in Lower Lake for migratory control 
birds and other wetland 
species * Upper lake water 

control 
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TABLE 4-2 

Pevelonment Criteria for Potential Alternatives 

A. General Criteria 

Features are located and constructed 
consistent with EMP directives. 

Features are constructed consistent 
with Federal, State, and local laws. 

Features can be monitored. 

Features are located and constructed 
consistent with best engineering 
practice. 

Alternatives address all of the 
stated project objectives. 

B. Levee Restoration 

Levee construction meets engineering 
standards. 

Levee construction is compatible with 
refuge environment. 

Levee system is reliable, consistent 
with refuge management goals. 

C. UDDer Lake Water COntrOl 

Features allow independent operation 
of different areas of lake. 

Purnose of Criteria 

Comply with Public Law 99-662 
regarding enhancement of fish 
and wildlife habitat. 

Comply with environmental laws. 

Provide baseline of project 
effects (e.g., sedimentation, 
stability, water quality). 

Provide basis for project evalua- 
tion and alternative selection. 

Meet project goals and 
objectives. 

Ensure safety and reliability of 
levee system. 

Ensure some of existing trees are 
saved and ensure archeological 
sites are not affected. 

Provide flood protection to meet 
seasonal/annual goals. 

Enable management to operate 
Upper Lake as a moist-soil unit 
as well as managed marsh in a 
single year. 
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TABLE 4-2 (Cont'd) 

Purnose of Criteria 

D. bower Lake Water Control 

Levee system is reliable, consistent 
with refuge management goals. 

Features control water independent 
of river flows. 

Provide flood protection to meet 
seasonal/annual goals. 

Improve existing habitat suita- 
bility for aquatic and wetland 
habitat. 

Boaters have entrance to lake. Provide consistency with existing 
lake usage. 

E. Hemi-Marsh 

Water control is independent in Improve existing habitat suita- 
Lower Lake. bility for wetland habitat. 

F. Gated Inlet Structure 

Inlet structure is located to take 
advantage of river gradient. 

G. Excavated Channels 

Provide maximum flexibility for 
gravity inflow and hydraulic mix- 
ing. 

Channels are located to enhance Improve existing habitat suita- 
dissolved oxygen distribution through- bility for fish. 
out lake. 
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TABLE 4-3 

ProDosed Annual Manapement Plan for UDDer Lake 

Month 

March-September 

September-October 

October-March 

Management Action Puroose 

Dewater cells by gravity Establish vegetation. 
within 15 days to elevation 
583.5 and pump until feeder 
canal reaches elevation 579.0. 

Gradually increase average Provide moist-soil/marsh 
water depth. plants. 

Maintain water levels as high Minimize overtopping 
as possible (585.0) by: flood damage and enhance 

furbearer habitat. 
a. Pumping 

b. Capturing river flows 
exceeding 583 
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River Flow 
Condition 

Winter/summer 
low-flow 

High flow/flood 
condition 

Normal flow 

TABLE 4-4 

Prooosed Manaeement Plan for Lower Lake 

M-n Purr>ose 

Open gates of inlet Provide fresh water to 
structure. raise DO levels. 

Close gates of inlet Prevent sediment-laden 
structure. waters from entering 

lake. 

Slightly open gates. Provide fresh water to 
lake. 

TABLE 4-5 

ProDosed Annual Hanaeement Plan for Hemi-Marsh 

Month ManaPement Action 

March-June Open stoplog structure. 

July-August Natural draw down. 

August-October Gradually increase average 
water depth. 

November-February Maintain water levels as 
high as possible (585.0) 
by: 

a. Pumping from well. 

b. Capturing river flows 
exceeding 583.0. 

Purnose 

Provide free flow for 
fish spawning. 

Establish marsh vegetation. 

Raise water as vegetation 
grows. 

Minimize overtopping 
damage and enhance habitat. 
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5. POTENTIAL FEATURES OF ALTERNATIVES 

The purpose of this section is to describe and assess a preliminary number 
of potential enhancement features. Once these features are evaluated in 
this section, Section 6 will formulate alternatives based on combinations 
of features. 

Potential enhancement features were identified and given further con- 
sideration based upon their potential contribution to the project goals 
and objectives, various engineering considerations, and local restrictions 
or constraints. These development criteria were summarized in table 4-2. 
Enhancement features which were not feasible or did not meet the criteria 
of table 4-2 were not subject to further evaluation. Once the initial 
screening was completed, the remaining potential enhancement features 
were optimized to fully or partially satisfy the project objective. The 
optimized potential enhancement features were combined to make up alter- 
natives which meet alJ of the project's goals and objectives. 

Where appropriate, a numerical habitat appraisal methodology was used to 
evaluate existing conditions, to predict the future with- and without- 
project conditions, and to ultimately derive the Habitat Unit (HU) values 
used in the incremental analysis procedure. The selected methodology was 
developed by the Missouri Department of Conservation (MDOC) and the Soil 
Conservation Service and is known as the Wildlife Habitat Appraisal Guide 
(WHAG). WHAG incorporates concepts from a similar technique known as HEP 
(Habitat Evaluation Procedures) developed by the USFWS, whereby wildlife 
habitat value can be quantified numerically. 

Qualitative and quantitative assessments of the habitat types were 
accomplished by the WHAG study team. The team, comprised of members 
from the Illinois Department of Conservation (ILDOC), USFWS, and the Corps, 
developed Habitat Suitability Indices (HSIs) for each habitat type based 
on the numeric ranking of site characteristics. The HSI values provide an 
indicator of the habitat quality for a particular target species based on 
the life requisites (food, cover, etc.) of the target species. The HUs 
then were generated by multiplying HSI values by the acreages of that 
particular habitat type. 

The annual calculated HUs for each potential enhancement feature were 
subsequently annualized over the 50-year life of the project and compared 
to the summation of the annualized first cost and the estimated annual 
operation and maintenance costs. 

a. Perimeter Levee Restoration. The existing 7-3/4-mile-long levee 
around the Upper and Lower Lakes was constructed to approximately a 50-year 
flood elevation. A 1.5-mile cross dike, constructed to elevation 588.0 
feet MSL (mean sea level), separates the Upper and Lower Lakes. Due to 
both natural and intentional (to minimize damages due to flood events) 
breaching of the perimeter levee, annual maintenance has been severely 
limited. This has caused the levee to become overgrown with trees and 
weeds and have eroded sideslopes. Due to the deteriorated condition of 

26 



the levee, future levee breaks are probable without restoration, thus 
making any improvements to the Upper and Lower Lakes an unwise capital 
improvement. When breaks occur, sediment-laden river flows enter and 
degrade the aquatic habitat. While the overall average sedimentation rate 
for the Lower Lake is reasonable at 0.25 inch per year, any levee breaks 
will cause substantially increased rates in localized areas. 

Levee restoration consists of restoring the perimeter levee system to its 
original design condition, which is the SO-year flood event, approximately 
595 feet MSL at the upstream end and approximately 593 MSL at the down- 
stream end. (See plates 10 through 20 for the plan and profile of the 
perimeter levee.) Restoring the levee to the design elevation was based 
on only raising the perimeter by less than 1 foot on the average and a 
secondary benefit of providing aquatic habitat in the borrow ditch. 

Raising the perimeter levee was briefly considered. However, minimal 
benefits would be realized. Levee elevations greater than a SO-year flood 
event have typically not been supported by cost-benefit analyses for 
similar projects. Raising the cross dike was considered because it does 
not reliably protect the Upper Lake from overtopping events. The existing 
200-foot overflow spillway is currently at elevation 585.5 (less than a 
2-year flood). Any proposed elevations for the cross dike are dependent 
upon the management strategies of the Upper Lake and are discussed in the 
following section. An overtopping event for the cross dike will not have a 
significant sediment load because the flow will be backwater from the Lower 
Lake. 

b. Upper Lake Management Options. The Upper Lake has the potential 
for development and subsequent management of approximately 560 acres. It 
is presently being managed as a single-cell moist-soil management unit 
(MSMU) within an existing 15,000 gpm pump station. However, due to 
drainage and flooding problems, as well as the unreliability of the 
existing pump, water level control management within the MSMU is often 
unsuccessful. 

A WHAG analysis of HSI and HU values for wetland habitat at the Upper Lake 
indicates that existing conditions in the area have a fair habitat value 
for waterfowl, but that water level control is a limiting factor. Con- 
struction of a segmented cell configuration thus becomes a feasible 
feature. 

This enhancement feature consists of improving the Upper Lake for migratory 
bird habitat by improving the perimeter levee and optimizing management of 
the area. Based on the criteria developed for the Upper Lake and histori- 
cal flood hydrographs, the perimeter levee and cross dike do not adequately 
prevent flood flows from entering the Upper Lake. The perimeter levee's 
SO-year design elevation is compatible with the desired management plan; 
however, the eroded condition of the sideslopes make them susceptible to 
levee breaks which would void any management plans. In order to implement 
any proposed improvements in the Upper Lake, the perimeter levee must be 
restored to a stable condition. 

27 



The cross dike which separates the Upper and Lower Lakes was constructed 
to elevation 588.0 with an overflow section at elevation 585.5 (less than 
a 2-year flood). Because of the number of times the Upper Lake is over- 
topped during the key management months, raising the cross dike was 
evaluated. Based on the Upper Lake management plan shown in table 4-3, 
it was determined that raising the cross dike overflow section by only 
2.5 feet could provide a reliable system, as shown in table 5-l. It is 
proposed to raise the overflow section to elevation 588.0 (5-year flood 
frequency) and raise the entire cross dike to elevation 590.0. This would 
meet management objectives and provide protection for the cross dike during 
an overtopping event. See Appendix E - Hydrology and Hydraulics for a 
complete overflow analysis. See plates 12 through 14 for a plan and 
profile of the existing and proposed cross dike. 

TABLE 5-l 

Flo d oh t 
& (1) N be o 

Month (2) 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Existing Proposed 
Overflow Spillway Overflow Spillway 
&$evation (585.5). Elevation (588) 

2 -- 
3 __ 
8 1 

16 3 
11 1 
5 1 
4 -- 
1 __ 
1 __ 
4 __ 
_- __ 

(1) Period of record 1966 - 1989 at EM 535. 

(2) Month of the flood peak. 
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Three options for improvement to Upper Spring Lake were considered. All 
three were based on the assumption that the perimeter levee would be 
stabilized and the cross dike would be raised. The three options 
considered for analysis were: 

single managed marsh Option 1. Manage the entire Upper Lake as a 
unit. 

Option 2. Manage the entire Upper Lake as a 

Option 3. Manage the Upper Lake as multiple 
soil units and/or managed marsh units). 

single moist-soil unit. 

management units (moist 

Table 5-2 presents the results of the WHAG analysis. 

TABLE 5-2 

Uooer SorinP Lake Management Gotions 
WHAG Results (AAHUs) 

* Target species 

Option 1 provides more total AAHUs than the other options; however, the _ _ 

SPECIES 

Option 3 
Option 1 Option 2 Combin. 

Without 1 Cell 1 Cell Moist Soil- 
Project Man. Marsh Moist Soil Man. Marsh 

Mallard * 114.3 214.2 395.4 288.3 
Canada goose 113.2 211.7 367.0 273.2 
Least bittern 482.3 424.8 60.5 214.3 
Lesser yellowlegs 214.6 361.0 57.8 184.0 
Muskrat 259.6 439.7 58.2 217.8 
King rail 351.7 391.7 59.1 198.5 
Green-backed heron 340.9 375.1 58.8 191.2 
Wood duck 3.5 __ __ _- 
Beaver 13.1 0.1 0.1 0.2 
American coot 372.4 411.8 58.4 206.3 
Northern parula 3.5 __ __ __ 
Prothonotary warbler 3.7 __ __ __ 

target species are not significantly increased. Although Option 2 provides 
the most benefits for the target species and Canada goose, it does not 
enhance habitat for other species considered. The purpose of the project 
is to improve habitat for waterfowl and fish. Option 3 meets this objec- 
tive and retains habitat for other species which use the area. In any 
project where a certain species is targeted for habitat improvement, it 
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is to be expected that improvement of habitat for the target species will 
impact, to some degree, the habitat required (life requisites) of other 
species. Figure 5-l shows a comparison of MS for each option. 

Table 5-3 presents a tabular analysis of the annualized HUs for the target 
species versus the annualized costs of construction and the estimated O&M 
for Option 1 and Option 3. Option 2 was not evaluated further because it 
is considered biologically unsound. The habitat declines for non-target 
species are considered to be unacceptable. Figure 5-2 graphically shows 
that Option 3 can be constructed at a lesser cost/AAHU gained and is the 
selected option for the Upper Lake water control feature. 

A 3-cell configuration was selected for the multiple management units 
option. (See plate 2 for cell locations.) The existing topography of 
the Upper Lake readily accommodates three cells, thereby allowing a 
maximization of area with optimum water depth of 6 to 18 inches. Three 
cells also allows maximum management flexibility. With three cells, the 
refuge manager has the capability to take one cell out of operation for a 
season to control vegetation while still having a managed marsh and a moist 
soil unit in full operation. Because of the greater manageability of a 
3-cell versus a 2-cell configuration, a 2-cell configuration was not 
considered further. 

C. Closure Structure for Lower Breach in Lower Lake. This feature 
consists of placing a control structure in the levee break at the lower 
end of the lake, as shown on plate 3. This would provide water control 
for the 2,700-acre Lower Lake. This feature was eliminated from further 
consideration because of potentially negative fishery impacts, including 
access to and from the main channel for spawning for larval sauger and 
walleye and for wintering habitat. This feature also was inconsistent 
with the refuge policy of retaining Lower Spring Lake as a backwater of 
the Mississippi River. 

d. Cated Inlet Structure and Excavated Channels in Lower Lake. These 
features consist of constructing a gated inlet structure and excavated 
channels to provide flow and dissolved oxygen to the Lower Lake. These 
features are shown on plates 3 and 31. 

A WHAG analysis of HSI and HU values for aquatic habitat in the Lower 
Lake indicate that existing conditions in the area provide some habitat 
for fisheries; however, low Do in winter and summer stress periods is 
a limiting factor. Constructing a gated inlet structure and excavated 
channels thus became feasible features. 
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TABLE 5-3 

Comarison of Features and Incremental Analvses 

Annual cost l ’ 

Total 

Amusl Incremental 

Feature Jncrement Cost t 

Upper Lake ** N/A 99,525 

Option 1 

(1 cell Ml) 

Upper Lake ‘* 

Option 3 

(ccnrbination) 

WA 153,000 

Habitat Value Gain Cost Per Gained Habitat Value 

!I!@!!! 

100 

174 

Incremental 

AAHU 

IncrementaL 

WMHU S/MHU 

995 

a79 

Lower Lake l * 

Uater Control 

Structures 

WA 111,817 950 118 

Hemi -Harsh 2-yr Y/O 9,956 

water control 12,310 

2-yr with 22,266 

water control 27,259 

S-yr with 49,525 

water control 

“1 

l 2 

Arnualized cost includes initial construction cost 

50-year project life, 8.5 percent interest rate. 

An incremental analysis is not applicable for this 

rather than an increment of a single plan. 

24 415 

218 56 

242 92 

4 6,815 

246 201 

and amual operations and maintenance cost based on a 

feature because the feature is mic(uc (stands alone) 
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The inlet structure and channel layout was based on the successful Brown's 
Lake EMP project design and unsteady flow modeling. At Brown's Lake, an 
inlet structure very similar to the proposed structure for this project was 
constructed. Post-construction monitoring at Brown's Lake has shown that 
within 3 days of opening the inlet gates during a critical winter period, 
oxygenated water (D.O. >lO mg/l) was found in the Brown's Lake complex 
2 miles downstream of the inlet structure. 

A technical/hydraulic analysis of the effects of the inlet structure and 
the dredged channels has been performed using the lWA-2 Two-Dimensional 
Flow Computer Model as presented in Appendix E. The model delineates the 
areas of Lower Spring Lake which will benefit by introduction of oxygenated 
water flow. The modeling results show that the installation of the inlet 
structure will reduce the area of stagnant water in Lower Spring Lake from 
2,370 to 445 acres, in effect providing 1,925 acres of oxygenated water for 
an estimated cost of $432,000 ($225/acre). The addition of the dredged 
channels will further reduce the area of stagnant water to 425 acres. 
This only represents an addition of 20 acres of oxygenated water for an 
estimated cost of $779,000 ($38,95O/acre). From a technical and economic 
standpoint, the excavated channels are not justified. Also, adequate deep 
water overwintering habitat is available in Lower Spring Lake; therefore, 
the excavated channels are not critical from a habitat standpoint. 

In order to provide additional management flexibility and increased 
dissolved oxygen levels in the southwest region of Spring Lake, a small, 
24-inch gatewell structure will be constructed, as shown on plates 2 and 
23. This will allow for improved water control and water quality in that 
region of the lake at a substantially lower cost than dredged channels. 
The gatewell structure is small enough to not adversely affect the 
hydraulic function of the large gated inlet structure. 

The inlet structure and gatewell were designed to meet the criteria in 
table 4-2. Figure 5-3 shows a comparison of the AAHUs for the existing 
conditions and with-project scenario. The cost/AAHU gained is $118, as 
shown in table 5-3. 

e. Mechanical Aerators. Since low DO in stress periods was identified 
as a primary focus to meet the goal of enhancing aquatic habitat, various 
mechanical aeration systems in the Lower Lake were considered (see plate 
3). This feature was not considered further because it does not meet the 
criteria in table 4-2 for the following reasons: (1) The large size of the 
Lower Lake would require numerous wind-powered aerators; (2) other powered 
aeration system would require excessive operational requirements; and 
(3) safety problems. 
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f. Hami-Narsh Options. A hemi-marsh is an area that has 50 percent 
water and 50 percent marsh. The existing hemi-marsh area of Lower Spring 
Lake is heavily vegetated. The approximate loo-acre area is inundated 
with floodwaters during the spring and other high flow periods, but only a 
small percentage of the water remains through the fall to provide open 
water habitat. 

Three options for hemi-marsh development were evaluated: 

Option 1. A 2-year levee with no water control. 

Option 2. A 2-year levee with water control. Water control would 
consists of a well station and stoplog structure. 

Option 3. A 5-year levee with water control. 

Table 5-4 presents the results of the WHAG analysis for the hemi-marsh. 

TABLE 5-4 

Hemi-Marsh WHAG Results (AAHU l_ 

Option 1 Option 2 

SPECIES * 1 yhEEE ( ;c;i:” 1 2;-ig; , *t;;;; 

Mallard -- __ 24.0 26.2 
Canada goose -- __ 24.4 25.9 
Least bittern 89.9 94.1 73.1 65.1 
Lesser yellowlegs -- __ 72.4 65.5 
Muskrat 16.7 37.9 84.0 91.4 
King rail -_ __ 38.2 41.6 
Green-backed heron 55.8 54.6 80.4 86.0 
Wood duck -- -- -- __ 
Beaver -- __ __ __ 
American coot 81.3 81.5 88.7 87.7 
Northern parula -- -- __ __ 
Prothonotary warbler -- __ _- __ 

TOTAL 243.7 268.1 485.2 489.4 

* All species in the matrix are target species. 
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As shown in table 5-3, the AAHUs were added for each species. This was 
done solely for a cost comparison between development options. Since the 
hemi-marsh is to be developed to increase a diverse habitat for a wide 
variety of wetland species, including migratory birds, total AAHUs will be 
used as an indicator of benefits for this option. However, since AAHUs are 
based upon life requisites which differ significantly between species, it 
should be noted that 1 AAHU for a particular species (e.g., mallard) is not 
the same as 1 AAHU for another species (e.g., wood duck). Therefore, the 
number of AAHUs for a wood duck in a certain area will not be equivalent 
to the number of AAHUs for a mallard in the same area. The results of the 
total AAHUs for all species in the matrix are shown graphically in figure 
5-4. 

Based on the WHAG results, the options with water control (Options 2 and 3) 
will provide the greatest increase in habitat for a wide range of wetland 
species. Option 1, a 2-year levee without water control, did not provide 
a significant increase in habitat because it would be totally dependent 
upon the rise and fall of the river. 

The annual HUs calculated for each option were subsequently annualized 
over the 50-year life of the project and compared to the summation of the 
annualized first cost and the estimated annual operation and maintenance 
costs. The increment with the minimum cost per HU then was identified. 
This comparison is shown in table 5-3. Option 2, a 2-year levee with water 
control, provides nearly as many AAHUs as Option 3 at less than half the 
cost per AAHU (figure 5-5). Based on the incremental analysis, Option 2 
was the selected option for hemi-marsh development. 
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6. ALTERNATIVES 

Project alternatives consist of combinations of enhancement features with 
appropriate management that meet specific habitat goals and objectives. 
Alternatives were formulated using the following process: (1) Existing 
habitat weaknesses and opportunities were identified through existing data 
or application of habitat analyses (i.e., WHAG; Section 3); (2) goals and 
objectives then were developed in response to these habitat weaknesses/ 
opportunities (Section 4); (3) potential enhancement features were 
developed to meet specific objectives (Section 5); and (4) alternatives 
then were developed to meet all the goals and objectives. 

a. Alternative A - No Federal Action. This alternative would consist 
of no Federal funds being provided to meet the project purposes. 

b. Alternative B - Levee Restoration/Upper Lake Water Control/Inlet 
Structure. This alternative consists of restoring the perimeter levee to 
the 50-year design elevation, hydraulically separating the Upper Lake into 
three independent reliable cells, and constructing an inlet structure. 

Restoration of the perimeter levee to the 50-year design elevation would be 
accomplished by using adjacent ditch borrow. The resulting borrow ditch 
running parallel to the entire length of the perimeter levee also would 
serve as deep water habitat. 

Hydraulically separating the Upper Lake into three independent cells would 
require four construction features: (1) raising the existing cross dike; 
(2) constructing interior levees; (3) constructing a pump station; and 
(4) constructing three stoplog structures. 

Floodwater entry to the Upper Lake would be prevented by raising the cross 
dike level of protection to elevation 588.0 feet, which is considered the 
minimum height to meet the management plan presented in table 4-3. Adja- 
cent ditch borrow would be used for levee construction. Two riprapped 
overflow sections would be provided to minimize overtopping damage. 

Low-level interior levees would be constructed in order to hydraulically 
separate the Upper Lake into three cells. Sufficient levee height would 
ensure that each cell could be flooded with 18 inches of water. Adjacent 
ditch construction would provide borrow material for the interior levee 
construction and provide drainage for dewatering purposes. 

Upper Lake water control would be provided by a combination of the new pump 
station, the center ditch, and stoplog structures. The pump station could 
be used to fill or dewater the Upper Lake. 

This alternative also would include construction of a gated inlet water 
control structure and a small gatewell structure along the Lower Lake 
perimeter levee. The water control structures could be used to distribute 
water with high DO concentrations to the lake during winter or summer low- 
flow periods. The water control structure would be closed during high 
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flows, preventing associated sediment loads from directly entering the 
lake. 

C. Alternative C - Levee Restoration/Upper Lake Water Control/Inlet 
Structure/Hemi-Marsh. This alternative consists of all the enhancement 
features in Alternative B and adds the construction of a hemi-marsh in 
the Lower lake. Providing a hemi-marsh would consist of construction 
features: (1) constructing a 2-year levee; (2) constructing a well; and 
(3) constructing a stoplog structure. 

The hemi-marsh could be filled by capturing high river flows and/or pumping 
from the well. Dewatering would be accomplished by gravity drainage. 

41 



7. EVALUATION OF ALTERNATIVES 

a. Alternative A - No Federal Action. Alternative A would not meet 
project goals and objectives for Spring Lake. 

b. Alternative B - Levee Restoration/Upper Lake Water Control/Inlet 
Structure. This alternative meets all the goals and objectives described 
in Section 4 of this report. Constructing three controlled, reliable cells 
in the Upper Lake would significantly enhance habitat for migratory birds 
while providing secondary habitat diversification benefits for many wetland 
species. The proposed inlet water control structure would significantly 
enhance the aquatic habitat in the Lower Lake (see plate 3). 

C. Alternative C - Levee Restoration/Upper Lake Water Control/Inlet 
Structure/Wemi-Marsh. This alternative meets all the goals and objectives 
described in Section 4 of this report. Alternative C is an expanded plan 
of Alternative B. All the proposed improvements described for Alternative 
B are included in Alternative C, plus the enhancement of the hemi-marsh 
area in the Lower Lake (see plate 2). 

Since both Alternatives B and C meet the project goals and objectives, a 
comparison of costs to benefits was performed. The annual HUs for each 
alternative were derived by summing the AAHUs that were obtained when 
optimizing the enhancement features presented in Section 5 of this report. 
The results of this summarization are shown in figure 7-1. A summation of 
the annualized first cost and estimated annual operation and maintenance 
cost was compared to the summation of the annual HUs for each alternative. 
The summation of annual HUs was done strictly for a cost comparison. Due 
to the inherent problem of assigning a dollar value to an environmental 
output, this summation of HUs only should be used as a comparison for this 
particular project. Aquatic and wetland HUs were not combined for this 
comparison. Table 7-l shows the incremental analysis for this comparison. 
Since the aquatic habitat enhancement was equal for each alternative, a 
comparison of wetland habitat gains and the associated annualized cost per 
AAHU was shown. The results of this incremental analysis show that 
Alternative C provides the least cost per AAHU while meeting project goals 
and objectives. Thus, Alternative C is the recommended project (see figure 
7-2). 
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TABLE 7-1 

Alternative Comnarison (1) 

Alternative 

Cost Per 
Total (2) Habitat Gain (3) Gained Habitat 

Annual Cost ($) (MHU) (S/AAHU) 

Alternative B 
(Wetland) 

153,000 174 879 

Alternative C 
(Wetland) 

175,266 416 421 

(1) Aquatic habitat enhancement and associated costs were not included 
because they were equivalent for each alternative. 

(2) Annualized cost includes initial construction cost and annual O&M 
costs based on a 50-year project life, 8.5 percent interest rate. 

(3) Habitat gains were computed by adding the gains associated with the 
hemi-marsh and Upper Lake enhancement. 
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8. SELECTED PLAN WITH DETAILED DESCRIPTION 

a. General Description. Alternative C was selected to be recommended 
for project construction. The project features of levee restoration, Upper 
Lake water control, gated inlet structure, and the hemi-marsh, will meet 
project goals and objectives and are cost-effective. 

b. Perimeter Levee Restoration. To achieve the project goals and 
objectives, it is necessary to have a reliable perimeter levee. The 
purpose of this section is to present the selected construction plan for 
the perimeter levee. 

It is proposed to restore the perimeter levee to the 50-year design 
elevation and to stabilize the sideslopes. (See plates 10 through 20 for 
the plan and profile sheets. The levee top width will be 12 feet and be 
offset to the lake side in order to reduce the amount of riverward tree 
clearing. The 12-foot top width is required for adequate levee stability. 
(See Appendix G - Geotechnical Considerations for a stability analysis.) 
The Mississippi River sideslope will have at least 3:l horizontal to 
vertical (H:V) and the lake side will have 4:l sideslopes. The embankment 
borrow will be excavated adjacent soil. The borrow ditch will be 35 feet 
across at the bottom and about 4 feet deep. (See plate 22 for a typical 
levee cross section.) A 20-foot-wide nondisturbed zone will separate the 
borrow edge from the levee toe. The tops and sideslopes of the completed 
levees will be planted with the following seed mixture: 

Rice cutgrass (Leersia oryzoides) 6 pounds per acre 
Big bluestem (Andropogon gerardii) 6 pounds per acre 
Little bluestem (Andropogon scoparius) 4 pounds per acre 
Indian grass (Sorghastrum nutans) 4 pounds per acre 
Side oats gramma (Bouteloua curtipendula) 4 pounds per acre 
Prairie cord grass (Spartina pectinata) 6 pounds per acre 
Perennial ryegrass 20 pounds per acre 

Maintenance mowing will be required on a central 25-foot-wide zone. Plates 
24, 26, and 27 show existing levee sections with the recommended design 
section superimposed. 

C. Upper Lake Management Plan. This feature consists of a 560-acre 
area bounded and divided by levees which form controlled ponding units. 
The proposed site plan is shown on plate 2. The principle components of 
the Upper Lake water control plan are summarized in table 8-l. 

Because it was desired to have ponding depths of approximately 1.5 feet, 
a 3-celled unit was designed to take advantage of the existing topography. 
Water will be pumped into or out of the Upper Lake feeder channel from a 
new pump station located on the cross dike. The feeder channel can be used 
to fill or dewater any of the cells. The purpose of the stoplog structures 
in cells A, B, and C is to allow flexible and independent operation of each 
cell. The following is a detailed description of the components of the 
Upper Lake water control plan. 
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Item 

1. Cross Dike Raise 

2. Modify Existing 
Overflow Structure 

TABLE 8-l 

UDDer Lake Water Manaeement ComDonents 

3. New Pump Station 

4. Interior Levees 

5. Stoplog Structures 

DescriDtion 

Raised dike to a S-year 
elevation (590 MSL) 

Raise existing overflow 
structure to elevation 
588.0 (MSL). Construct 
additional 100 feet of 
overflow structure at 
elevation 588.0 (MSL). 

Construct concrete gated 
structure with 2 (7,000 
gpm) pumps. 

Create 3 separate cells 
by construction of 
interior levees at 
elevation 587.0 MSL. 

Three concrete stoplog 
structures each with 5- 
foot opening. 

ComDonent's PurDose 

Provide increased flood 
protection. 

Provide floodwater access 
to Upper Lake prior to 
cross dike overtopping; 
reduce cross dike damage 
potential. 

Provide capability to 
(1) dewater Upper Lake; 
(2) pump from Lower Lake 
into the Upper Lake; and 
connect the Upper and 
Lower Lakes by gravity 
flow. 

Provide capability to 
control water levels in 
each cell independent of 
the others. 

Provide capability to 
control water levels in 
each cell independent of 
the others. 
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(1) Cross Dike Raise. It is proposed to raise and strengthen the 
cross dike by excavating adjacent soil for placement as levee embankments. 
The levee top will be offset to the Upper Lake side in order to take 
advantage of the existing riprap on the Lower Lake sideslope. The levee 
top will be raised to elevation 590.0, which is approximately the 5-year 
flood elevation. The proposed cross dike will have a 12-foot top width and 
4:l (H:V) sideslopes. The completed embankment will have a 6-inch gravel 
top and the Upper Lake sideslope will be seeded as specified in Section 8b. 
Cross dike plan and profiles are shown on plates 12, 13, and 14. Typical 
sections are shown on plate 22. 

(2) Modify Existing Overflow Structure. The proposed project 
includes raising the existing overflow structure to elevation 588.0 (ML) 
as shown in plan and profile on plate 13. Another lOO-foot overflow 
structure is proposed from station 116+50 to station 117+50 as shown on 
plate 13. Plate 25 shows the existing cross sections with the design 
section superimposed. 

The overflow sections were designed for those areas where overtopping will 
first occur during flood events greater than the 2-year frequency. Once 
overtopping of the overflow sections occurs, the Upper Lake cells will fill 
prior to overtopping of the cross dike. Riprap will be provided for the 
Upper Lake slopes. Tree buffers and existing riprap will provide adequate 
protection on the Lower Lake slope. A proposed cross section is shown on 
plate 22. 

(3) New Pump Station. The pump station has been sized to evacuate 
all three cells of the Upper Lake in approximately 15 days. This timeframe 
is consistent with the management objective of being able to draw down the 
site rapidly during critical periods to stimulate target vegetative growth. 
Plan views and typical sections of the proposed station are shown on plates 
29 and 30. 

The pump station will be furnished with two pumps. This configuration will 
provide the capability to dewater the Upper Lake and to pump water from the 
Lower Lake into the Upper Lake. The sizes of these pumps will be 7,000 
gpm. The pump station will be manually energized when required and will 
operate automatically until de-energized. Underground electrical power 
will be furnished along the cross dike (see plate 33 for the pump station 
electrical plan). 

This station is being furnished with a trash rack on both sides due to 
flow reversals as described. The inverts of the station have been set 
consistent with refuge ditching and adjacent natural ground elevations. 
A sedimentation zone has been provided on the Lower Lake side with an 
overflow weir protecting the entrance to the station to minimize sediment 
entering the pump station during drawdown periods. 

The station also will contain a 3-foot by 3-foot sluice gate to allow 
passage of gravity flows. The gate will be operated by an electrically 
driven motor. 
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Both pumps and the gate will be located within a cast-in-place concrete 
building structure. A vandal-resistant and durable structure will be 
provided. 

The existing pump on site will not be used to augment the new pump station 
because it requires extensive maintenance during operation. 

(4) Interior Levees. Proposed sections of the levee embankments 
are shown on plate 23. Embankment slopes are 4:l which will facilitate 
levee maintenance and reduce burrowing animal problems. The top width of 
the levees is 10 feet typically and 12 feet when they are being used as 
access to the stoplog structures and other operational requirements. The 
average height of the levees is approximately 5 feet. The levee height was 
based on providing 2 feet of ponded water in Cell A. The existing ground 
elevation has an average elevation of 584. The levees separating Cells B 
and C are used to provide a water feeder channel, so those must be at least 
as high as the levee for Cell A. The levees will be excavated from an 
adjacent borrow source, as shown on plate 23. The borrow sources have been 
developed to facilitate drainage for operational requirements. 

(5) Stoplog Structures. Proposed stoplog structures are shown on 
plate 32. All structures will be the same type as shown on this plate and 
have one 5-foot opening for a total hydraulic opening of 5 feet. 

The structures consist of a concrete sill with concrete dividing walls and 
abutments that incorporate stoplog recesses. The stoplog recesses will be 
used for water control of Cells A, B, and C, as previously described. A 
heavy duty grating will be provided across the structure to allow vehicular 
access. 

The hydraulic opening of these structures has been determined based on 
hydrologic simulation of flood events and in conjunction with the overflow 
structures on the cross dike. The hydraulic opening size was finalized 
after a selected river event overtopped the proposed levees with approxi- 
mately 1 foot of head differential still remaining on the interior of the 
cells. This sizing method was chosen to minimize overtopping damage and 
to allow dewatering and filling rates to be consistent with management 
objectives. The opening width in the water control structures is suffi- 
cient to allow the interior cells to rapidly fill such that at the 
overtopping point, the head differential between the exterior and the 
interior is approximately 1.0 foot. 

d. Gated Inlet Structure/Gatewell Structure. This feature consists 
of installing a gated inlet water control structure and a small gatewell 
structure to provide flow and disperse dissolved oxygen throughout the 
Lower Lake. 

(1) Gated Inlet Structure. The gated inlet structure was sized by 
determining the flow necessary to provide the amount of fresh water needed 
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for fish habitat. It has been determined that dissolved oxygen concentra- 
tions greater than 5 mg/l are desirable for fish. The volume of water 
necessary to provide 5 mg/l of dissolved oxygen was based on the area and 
depth of the lake and an oxygen balancing analysis. This analysis is 
described in full in Appendix F - Water Quality. It was determined that 
175 cubic feet per second of flow is necessary. Based on typical river 
elevations during low-flow winter conditions, two 5-foot by 5-foot gated 
box culverts will be adequate to provide the necessary flow. See plate 31 
for plan and elevation views of the inlet structure. 

(2) Gatevell Structure. A small, 24-inch concrete gatewell 
structure will provide extra management capability to provide oxygenated 
water to the southwest region of the Lower Lake. The structure was sized 
to be small enough to operate easily and large enough to not pose a 
habitual maintenance problem. The majority of the structure is constructed 
of precast reinforced concrete pipe. The use of the precast materials 
should decrease in-field construction time and help minimize dewatering 
costs. See plate 23 for gatewell details. 

e. Hemi-Marsh Development. This feature consists of developing an 
approximate loo-acre hemi-marsh located on the southeastern fringe of the 
refuge. It is proposed that a low-level perimeter levee, a stoplog 
structure, and a well station be constructed. The following paragraphs 
give a detailed description of these components. 

(1) Low-Level Perimeter Levee. In order to provide the capability 
to control water levels in the hemi-marsh, a levee with top elevation 586.0 
is proposed (see plate 2 for a plan view). The levee top elevation was 
based on the capability of ponding 2 feet of water in the hemi-marsh. The 
levee top width will be 8 feet and the sideslopes will be 4:l horizontal to 
vertical (see plate 23 for a typical section). The embankment borrow will 
be excavated adjacent soil from the lake sides of the hemi-marsh. The 
sideslopes and top will be seeded. A lo-foot-wide crushed stone access 
road will be provided at each end of the embankment for access to the well 
station and stoplog structure. A typical section is shown on plate 28. 

(2) Stoplog Structure for the Hemi-Harsh. The proposed stoplog 
structure is shown on plate 32. The structure will have a 5-foot opening. 
The purpose of the structure is to enable gravity drainage and provide a 
means of varying the water elevation within the hemi-marsh. 

The structure consists of a concrete sill with concrete abutments that 
incorporate stoplog recesses. The stoplog recesses would be used for water 
control. A heavy duty grating would be provided across the structure to 
allow vehicular access. 

The hydraulic opening of this structure has been determined based on 
hydrologic simulation of flood events. The hydraulic opening size was 
finalized after a selected river event overtopped the proposed levees with 
approximately 1 foot of head differential still remaining on the interior 
of the cells. This sizing method was chosen to minimize overtopping damage 
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and to allow dewatering and filling rates to be consistent with management 
objectives. 

(3) Water Supply. The well station will involve installing a 
shallow well for water supply (see plate 28 for a plan view and a detail). 
It has been estimated that 1,000 gpm of ground water could be pumped from 
the sand aquifer with about 9.5 feet of drawdown (see analysis in appendix 
G). The well will be used to raise the water level in the hemi-marsh 
during low river periods. A l,OOO-gpm pump will provide an additional 
1 foot of water on the entire 100 acres when considering evaporation, 
infiltration, and rainfall. A 5 hp submergible pump will be required for 
this well. Overhead electrical power will be furnished adjacent to the 
proposed access road (see the electrical plan on plate 34). 
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9. DESIGN AND CONSTRUCTION CONSIDERATIONS 

a. Existing Site Elevations. The entire Spring Lake project area is 
located within the floodplain of the Mississippi River. Existing ground 
elevations for the proposed interior levee construction are below flat pool 
elevations in some areas. This will likely require the use of track- 
mounted excavation equipment for interior levee construction. Likewise, 
an allowance for dewatering during construction of the pump station, inlet 
structure, gatewell structure, and the stoplog structures also has been 
included in the cost estimates. 

b. Erosion Control. Riprap is proposed on the Upper Lake side of the 
weir overflow sections of the cross dike levee to protect against overflow 
during flood events. The Lower Lake sides of the overflow sections are 
located in wooded areas and have existing riprap. Based on the performance 
of the existing riprap, additional protection will not be necessary. 

The perimeter levee will be restored by building on the lake side of the 
levee. The river side of the levee will be left undisturbed. The majority 
of the river side has a good growth of trees, which will provide protection 
from erosion. However, it is proposed to protect an exposed 2,000-foot 
section on the lower perimeter levee with an 18-inch-thick riprap blanket. 
(See plates 22 and 18 for a typical section and plan view. Appendix E - 
Hydrology and Hydraulics includes the riprap design.) 

C. Well Construction. The well will be drilled with conventional 
water well equipment to a depth of approximately 100 feet. A 12-inch & 
steel casing will be set in the hole with a 5 hp submergible pump set at 
approximately 30 feet. A 4- to 6-inch + riser pipe will be used. See 
plate 28 for the well station plan. 

The pump was sized in order to fill the hemi-marsh with 1.0 foot of addi- 
tional water in approximately 30 days and to provide makeup water for 
evaporation and infiltration. This will be accomplished by a l,OOO-gpm 
Pump* The effects of evaporation, infiltration, and seepage were all 
considered in the pump sizing. It is assumed that under less than ideal 
conditions rainfall during September through November will exceed evapora- 
tion. Evaporation averages approximately 0.18 foot per month during this 
period, while rainfall averages 0.24 foot per month. Soil infiltration 
will average approximately 0.15 foot per month. The l,OOO-gpm pump was 
selected because it was the most cost-effective pump that would satisfy 
the USFWS requirements of keeping a minimum of 1.0 foot of water in the 
hemi-marsh during September through November with approximately 30 days 
of pump time. 

d. Borrow Sites/Construction Materials. 

(1) Borrow Sites. Borrow material for the perimeter and 
intermediate levees will come from adjacent ditch excavation and from 
the adjacent agricultural fields. 
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(2) Construction Materials. Only common construction materials 
are required for this project. Access to the pump station and water 
control structures will be provided by the access road construction. 
Crushed stone and bedding materials are available from area quarries and 
most likely will be trucked to the site. Once the access road is com- 
plete, construction materials, including concrete for the water control 
structures, can be transported using conventional equipment. 

e. Construction Sequence. The probable construction sequence is 
summarized in tables 9-1, 9-2, and 9-3; however, no sequence will be 
contractually required. 

f. Permits. A public notice, as required by Section 404 of the 
Clean Water Act, will be made prior to submission of this report for 
final approval. A Section 401 water quality certificate from the State 
of Illinois and a Section 404(b)(l) Evaluation will be included in the 
final submission of this report. A floodplain construction permit from 
the Illinois Department of Transportation, Division of Water Resources, 
will be obtained prior to advertisement. A National Pollutant Discharge 
Elimination System (NPDES or Section 402) permit for storm water discharges 
will be obtained prior to advertisement. 
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TABLE 9-l 

Unoer bake 
Probable Construction Seauence 

Construction 
Work Item 

Excavate embankment fill 
for upper interior levees/ 
allow consolidation/repeat 
as necessary. 

Shape uncompacted levee. 

Place road stone where 
specified. 

Seed levees. 

Clear specified vegetation 
from perimeter levees and 
cross dike. 

Excavate embankment fill 
for perimeter levee and 
cross dike/allow con- 
solidation/repeat as 
necessary. 

Shape uncompacted levee. 

Place road stone and riprap 
where specified. 

Seed levee. 

Pump station, stoplog 
structures. 

Instructions Purnose 

Use adjacent borrow Multiple passes required 
for material standup. 

__ __ 

Place debris in piles Provide slope erosion 
adjacent to toe of protection. 
new embankment. 

Use adjacent borrow. Multiple passes required 
for material standup. 

__ 

__ 

No sequence. 

_- 

__ 
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1 Clear specified vegetation 
from perimeter levees. 

2 Excavate embankment fill/ 
allow consolidation/repeat 
as necessary. 

3 

4 

Shape uncompacted levee. __ _- 

Place road stone and riprap 
where specified. 

5 Seed levee. 

__ Gated inlet structure, 
gatewell structure. 

1 

2 

Construction 
Work Item Instructions 

Proposed access roads. Include road stone. 

Excavate embankment fill Use adjacent borrow. 
for upper interior levees/ 
allow consolidation/repeat 
as necessary. 

3 

4 

5 

6 

Shape uncompacted levee. 

Well and stoplog construc- 
tion. 

Place road stone where 
specified. 

Seed levee. 

TABLE 9-2 

Lower Lake 
Probable Construction Seauence 

Construction 
Work Item Instructions Purpose 

Place debris in piles Provide slope erosion 
adjacent to toe of protection. 
new embankment. 

Use adjacent borrow. Multiple passes required 
for material standup. 

__ we 

__ __ 

No sequence required. __ 

TABLE 9-3 

Hemi-Marsh 
Probable Construction Seauence 

__ 

__ 

__ 

_- 

To protect roadway. 

Multiple passes 
required. 

__ 

__ 

_- 
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10. ENVIRONMENTAL EFFECTS 

a. Summary of Effects. Overall, the project will result in an increase 
of waterfowl and fish habitat consistent with the management objectives of 
the Upper Mississippi River National Wildlife and Fish Refuge, Savanna 
District. It also supports the goals and objectives of the North American 
Waterfowl Management Plan. Increased water level control by dividing the 
area in the Upper Lake into managed marsh and moist-soil units will 
increase the acreage of moist-soil plants used by dabbling ducks (figure 
10-l). By improving dissolved oxygen availability, fish habitat will be 
improved. Construction of the 2-year levee, water-control structure, and 
well in development of a 108-acre hemi-marsh area will increase habitat for 
all marsh-dwelling species, except the least bittern (see figures 5-4 and 
10-2). 

Impact of the proposed construction on aquatic, wetland, and terrestrial 
resources of the refuge was evaluated using a modified Habitat Evaluation 
Procedure (HEP) developed by the Missouri Department of Conservation and 
the U.S. Department of Agriculture - Soil Conservation Service. The 
Wildlife Habitat Appraisal Guide (WHAG) compares existing and projected 
future habitat values with habitat values resulting from the proposed 
project. The WHAG calculates both positive and negative impacts to 
habitat. The WHAG evaluation was performed by the USFWS and the Corps 
of Engineers in coordination with Illinois Department of Conservation 
(ILDOC) biologists. Results of the WHAG evaluation are summarized in 
tables 10-1, 10-2, and 10-3 for the species of primary interest, and a 
more detailed analysis is included in appendix D. 

These improvements will impact approximately 19.1 acres of non-forested 
wetland (NFW). Approximately 14.6 acres of NFW will be impacted in the 
Upper Lake by creation of the feeder channel and cell levees. Approxi- 
mately 4.5 acres of NFW will be impacted for construction of the levee 
for the hemi-marsh in the Lower Lake. The levees may provide limited 
nesting value to mallards. 

In cases where habitat loss is permanent (i.e., levees, pump station, and 
stoplog structures), the overall improvements to wetlands overcome the 
short-term losses. This is clearly shown in the habitat analysis. The 
impacts to these resources were accounted for in the WHAG analysis. The 
lc.;s of this habitat will be mitigated by the project itself, which will 
significantly enhance benefits to fish and wildlife. 
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b. Economic and Social Impacts. 

(1) Community and Regional Growth. No impacts to the growth of 
the community or region will be realized as a result of the project. The 
project will indirectly improve recreation opportunities at the Spring Lake 
complex, increasing the attractiveness of the area for fishing or hunting. 

(2) Displacement of People. No residential displacements will be 
caused by the proposed aquatic habitat enhancement project. 

(3) Community Cohesion. No significant impacts to community 
cohesion will occur. The project site is located in a rural setting with 
limited residential development. 

(4) Property Values and Tax Revenues. The potential value of 
property within the project area could increase slightly as a result of the 
proposed project. This land is in Federal ownership so an increase in its 
value will not increase local tax revenues. 

(5) Public Facilities and Services. The project will positively 
impact public facilities by enhancing aquatic habitat on Federal lands 
managed by the Fish and Wildlife Service. The Spring Lake project will 
provide opportunities for fisheries and waterfowl habitat restoration and 
enhancement. The project will improve existing water quality and wetland 
and aquatic habitats. 

(6) Life, Health, and Safety. The Spring Lake complex poses no 
threats to life, health, or safety to recreationists or others in the area. 
The proposed project will not affect current conditions in regard to these 
areas of concern. 

(7) Business and Industrial Activity. Changes in business and 
industrial activities during project construction will not occur. The 
project will require no business relocations. 

(8) Employment and Labor Force. Project construction will 
slightly increase short-term employment opportunities in the project area. 
The project will not directly affect the permanent employment or labor 
force in Carroll County. 

(9) Farm Displacement. No farms will be affected as the project 
site is located entirely on federally owned land. 

(10) Noise Levels. Heavy machinery will generate a temporary 
increase in noise levels during project construction. This increase in 
noise levels will disturb wildlife and recreationists at the Spring Lake 
complex. The project is located in an area with limited residential or 
other development, and no significant, long-term noise impacts will result. 

(11) Aesthetics. The project will have minimal effect on the 
aesthetic value of the area. 
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C. Natural Resources Impacts. Impact of the proposed construction 
on aquatic, wetland, and terrestrial resources of the refuge was evaluated 
using a modified Habitat Evaluation Procedure (HEP) developed by the 
Missouri Department of Conservation. This Wildlife Habitat Appraisal Guide 
(WHAG) compares existing and projected future habitat values with habitat 
values resulting from the proposed project. The WHAG evaluation was per- 
formed by the USF'WS and the Corps of Engineers in coordination with ILDOC 
biologists. Results of the WHAG evaluation are summarized in tables 10-l 
through 10-3 for the species of primary interest, and a more detailed 
analysis is included in appendix D. 

(1) Aquatic Resources. A detailed discussion of the aquatic and 
water quality impacts is contained in Appendix B - Clean Water Act, Section 
404(b)(l) Evaluation. 

TABLE 10-l 

AAHUs for Without-Proiect Conditions 
and Three ProDosed Manaeement 

Alternatives for Unner Snrinrr Lake 
(Total acreage 560 acres) 

/I Without Option Option Option 
SPECIES Project I 1* I 2** I 3*** 

Mallard 114.3 
Canada goose 113.2 
Least bittern 482.3 
Lesser yellowlegs 214.6 
Muskrat 259.6 
King rail 351.7 
Green-backed heron 340.9 
Wood duck 3.5 
Beaver 13.1 
American coot 372.4 
Northern parula 3.5 
Prothonotary warbler 3.7 

214.2 395.4 288.3 
211.7 367.0 273.2 
424.8 60.5 214.3 
361.0 57.8 184.0 
439.7 58.2 217.8 
391.7 59.1 198.5 
375.1 58.8 191.2 
__ __ 
0.1 0.1 

411.8 58.4 

__ 
0.2 

206.3 
_- 
__ 

__ 
__ 

__ 
__ 

* Managed marsh 
** Moist soil 
*** 237 acres managed marsh; 298 acres moist soil 
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TABLE 10-2 

AAHUs for Existine Conditions and Three 
Alternatives for the 108-Acre Hemi-Marsh 

SPECIES I Without Project I 2-Year 2-Yr/C I 5-Yr/C 

Mallard 
Canada goose 
Least bittern 
Lesser yellowlegs 
Muskrat 
King rail 
Green-backed heron 
Wood duck 
Beaver 
American coot 
Northern parula 
Prothonotary warbler 

__ 
__ 

89.9 
__ 

16.7 
__ 

55.8 
-_ 
__ 

81.3 
__ 
__ 

__ 
-_ 

94.1 
__ 

54.6 
__ 
-_ 

81.5 

24.0 
24.4 
73.1 
72.4 
84.0 
38.2 
80.4 

_- 
_- __ 

88.7 87.7 
__ 
_- 

26.2 
25.9 
65.1 
65.5 
91.4 
41.6 
86.0 

__ 
__ 

TABLE 10-3 

HSIs and AAHUs of the Fish Evaluation Snecies 
for Future Without- and Future With-Proiect Conditions 

(AAHUs are represented by acres) 

SPECIES 

Largemouth bass 
Channel catfish 
Walleye 

For the purpose of comparing AAHUs without project to AAHUs with project 
conditions, all HSIs of 0.1 were multiplied by the amount of available 
habitat. Therefore, for this analysis each evaluation species having an 
HSI value of 0.1 is assumed to have AAHUs of 241.4. The aquatic habitat 
benefits derived from implementing the project are not only substantially 
greater than conditions without project, but they are also unlikely to 
significantly decrease over time. This indicates that benefits to the 
aquatic habitat will extend beyond the period of analysis used for this 
project. 
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Lower Lake - The construction of a gated inlet structure and gatewell 
structure in the lower lake will benefit the nektonic fauna. The water 
control structures will provide dissolved oxygen throughout the lake and 
enhance over-wintering areas for fish (figure S-3). The existing perimeter 
levee will be improved by borrowing material adjacent to and inside of the 
existing levee, thus creating deep water habitat in these areas. Improving 
the existing levee also will enhance the water quality, thereby stimulating 
the growth of desired aquatic vegetation (i.e., wild celery) (table 10-3). 
The existing cross dike will be upgraded, by addition of bedding material 
and crushed stone from area quarries, and used as the access road, so that 
construction materials can be transported using conventional equipment. 
The existing levee will not be raised, but strengthened and reshaped. This 

will not affect flood heights since all work will be within the 50-year 
levee surrounding Spring lake. 

(2) Wetland Resources. Wetlands within the project area which 
will be impacted are located in the Upper lake and in the hemi-marsh. 

Uoner Lake - Improved water control in the Upper Lake through the creation 
of two moist-soil units and a managed marsh will result in an increase in 
plants such as smartweed, millet, pigweed, and rice cutgrass favored by 
dabbling ducks, thereby increasing AAHUs for target species in the Upper 
Lake (figure 5-l). Aquatic mammals, such as muskrats, and shorebirds, such 
as bitterns, rails, and herons, will be impacted due to elimination of all 
standing water during drawdown (table 10-l). However, the selected project 
meets the objectives of enhancing habitat for the target species, yet still 
provides habitat diversity for other marsh-dwelling species (figure 10-l). 
Approximately 14.6 acres of non-forested wetland (NFW) will be impacted by 
construction of the feeder channel and cell levees. 

Hemi-Marsh - The creation of a 108-acre hemi-marsh in the Lower Lake will 
result in increased benefits for nearly all species included in the matrix 
(figures 5-4 and 10-2). The construction of a 2-year levee and placement 
of a water-control structure will enhance and create 108 acres of palus- 
trine emergent wetlands within the confines of the levee providing a 
significant amount of habitat for a wide variety of marsh-dwelling species 
(table 10-2). 

(3) Bottomland Hardwoods. There are approximately 192 acres of 
bottomland hardwoods within the project area. These acres vary markedly 
in their quality. 

Unner Lake - Approximately 20 acres of bottomland hardwoods in the Upper 
Lake will be affected by the project. The majority of the trees in this 
area are sapling to pole-sized silver maple, cottonwood, and river birch. 
The inundation of this area over a period of years will result in their 
decay. This may provide habitat for wood ducks and woodpeckers while the 
trees are still standing. However, it is anticipated that by TY 25 the 
trees will be downed and the area converted to non-forested wetland. 
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Lower Lake - Approximately 172 acres of bottomland hardwoods is located in 
the Lower Lake within the project area. Silo Island has approximately 106 
acres of these hardwoods of varying quality. The dominant species of trees 
on the island are burr oak, pin oak, green ash, silver maple, cottonwood, 
and river birch. The other hardwood acreage in the Lower Lake is located 
on smaller islands, some which were formed due to the breach in the west 
perimeter levee which occurred in 1965. These islands contain mostly 
willow and river birch. The bottomland hardwoods in the Lower Lake will 
not be impacted as a result of the project since the water level fluctuates 
with the river. 

(3) Endangered Species. The Coordination Act Report (appendix A) 
provided by the USFWS, states that the endangered bald eagle (Haliaeetus 
leucocephalus) is known to breed and winter in Carroll County, Illinois. 
Also, the peregrine falcon (Falco peregrinus) uses the area during its 
migration. The report goes on to state that the habitats utilized by these 
birds in the project area will not be impacted as a result of the proposed 
project, and that impacts to these species are not anticipated. 

In a letter dated February 24, 1992 (appendix A), the ILDOC stated that 
several Illinois endangered and threatened species are known to occur in 
the vicinity of Spring Lake. These include double-crested cormorant, bald 
eagle, yellow-headed blackbird, and river otter. The letter goes on to 
state that if nesting bald eagles and double-crested cormorants are present 
in 1992 and subsequent years, it may be necessary to schedule levee 
rehabilitation along the southern half of the lower unit to occur only 
between August and November and that specific recommendations for pro- 
tection of the sites should be developed by those most familiar with the 
situation at Spring Lake. Also, if nesting by yellow-headed blackbirds is 
confirmed in the upper unit, there also may be a need to schedule work in 
this portion of Spring Lake to avoid disturbance during the most sensitive 
months. The ILDOC will provide 1992 data on this species to be considered 
in planning and scheduling levee rehabilitation. 

d. Cultural Resources. In order to assess the potential effects of 
the proposed project on historic properties, a contract was awarded to 
Stanley Consultants, Inc.. to conduct a Phase I survey of the project 
impact areas (figure 10-3). Work was conducted by American Resources 
Group, Ltd. (Ross and Anderson 1991). 

Because the geomorphological information indicated some potential for 
buried sites, the archeological investigation combined shovel testing, 
pedestrian survey supplemented by hand excavation of test units on Site ll- 
CA-18, and deep geomorphological testing. The Scope of Work for the survey 
was reviewed and approved by the State Historic Preservation Office in a 
letter dated September 16, 1991 (Appendix A). 

The Scope of Work specified that no survey will be conducted in the areas 
of proposed channel dredging (areas inundated by Mississippi River Pool 
13). However, it did provide that potential dredging locations be reviewed 
and alignments placed to avoid higher points of preinundation topography. 
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This was accomplished in selecting the potential dredge cuts for the 
Proposed Plan in this Definite Project Report. Corps of Engineers land 
acquisition maps dating from the years just prior to lock and dam con- 
struction were used to identify more elevated topographical positions. 
These areas were assumed to have a higher probability of containing 
inundated cultural resources. The land acquisition maps contained l-foot 
contour interval elevation markings. Final locations of the dredge cuts 
will be filed with the State Historic Preservation Office should the 
configuration of alignments change. 

The Phase I survey located no additional historic properties within the 
project impact areas. Site ll-CA-114 was never relocated; site ll-CA-18 
was extensively shovel tested and recommended as requiring no further work 
due to its lack of potential significance. Three prehistoric isolated 
finds, one historic isolated find, and one isolated historic feature were 
not recommended for further work. 

Following submittal of the archeological and geomorphological findings, 
the proposed plan of work was designed to avoid areas of moderate to high 
potential for buried sites. This was done by realigning the channels and 
levees within Upper Spring Lake and by restricting the depth of borrow to 
2.5 feet for levee rehabilitation within Cell A of Upper Spring Lake so 
as not to reach the depth of the buried soil which has the potential to 
contain--but has no documented--buried cultural sites. This information 
was presented to the State Historic Preservation Office and resulted in 
their letter (appendix A) dated March 13, 1992, stating that "no signifi- 
cant historic, architectural, and archaeological resources are located in 
the project area." 

e. Mineral Resources. The proposed project will have no effect on 
mineral resources in the area. 

f. Adverse Effects Which Cannot Be Avoided. The most significant 
unavoidable adverse effect is the clearing of trees in order to rehabili- 
tate the perimeter levee. Another unavoidable impact is the placement of 
fill material into existing wetlands for the construction of levees. The 
levees will be used for water control in the moist-soil, managed marsh, and 
hemi-marsh areas. 

g. Short-Term Versus Long-Term Productivity. Short-term productivity 
of the Upper Lake is impaired due to the inability to control water levels 
and thereby produce plant species favored by dabbling ducks. The creation 
of the moist-soil units and managed marsh in this section of the lake will 
allow the refuge manager to utilize the area to optimum conditions for 
production of food sources for dabbling ducks. 

Short-term productivity of the Lower Lake is impaired by the lack of 
dissolved oxygen. The construction of the inlet structure and gatewell 
structure will provide dissolved oxygen which will be conveyed throughout 
much of the lake (see plate E-8). 
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h. Irreversible or Irretrievable Resource Commitments. Other than 
fuel, construction materials, and manpower, none of the proposed actions 
are considered to be irreversible. 

i. Compliance With Environmental Quality Statutes. Table 10-4 lists 
environmental laws and regulations applicable to the proposed project. 

(1) 7 
Historic Preservation Act. Construction of the preferred plan will not 
affect any significant historic properties. This action has been fully 
coordinated with the Illinois State Historic Preservation Office. The 
project, therefore, may proceed in full compliance with all appropriate 
historic preservation laws. 

(2) Native American Graves Protection and ReDatriation Act. Among 
other provisions, this act requires written notification to the head of the 
Federal agency with primary management authority for Federal lands upon 
which inadvertent discoveries of Native American human remains or objects 
may be found during construction or other activities. Should such dis- 
coveries be made during this project, the provisions of this act will be 
followed. 

.I- Mitigation. The habitat evaluation (WHAG analysis) performed for 
this project indicates that, over the 50-year life of the project, there 
will be a net gain in wildlife habitat for targeted species. Although not 
discussed in detail (but a critical part of the WHAG analysis), the future 
without-project condition of the refuge indicates that a decline in non- 
forested wetland habitat and aquatic habitat will occur by the end of the 
50 years. Much of the non-forested wetland will succeed to other habitat 
types of lower value to waterfowl and fish. In other words, if the project 
is not built, there is a strong likelihood that wetland habitat needed to 
meet refuge objectives at Spring Lake will decline. 

The WHAG analysis was performed on target and non-target species for the 
Spring Lake project. These included species such as bittern, prothonotary 
warbler, green-backed heron, and others. This preliminary analysis gave 
an adequate indication of species impacts. When the consequences of the 
action are considered for this many species, it is inevitable that some 
species will gain at the expense of others. No matter how the project is 
designed, some species will be affected. As stated previously, even the 
"no action" alternative will result in species impacts. Based on the 
preliminary analysis, it is felt that no mitigation is needed. 
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TABLE lo-4 

Rctatimship of Plans to Enviromental Protactiof'I 
statutes and other Enviromntal RcariremmtZ 

Federal Policies 

Archaeological and Historic Preservation Act, 16 U.S.C. 469, at SacI. 

Clean Air Act, as man&d, 42 U.S.C. 1857h-7, et se+ 

Coastal Zone Managamt Act, 16 U.S.C. 1451, et seq. 

Endmgered Species Act, 16 U.S.C. 1531, et seq. 

Estuary Protection Act, 16 U.S.C. 1221, et seq. 

Federal Water Project Recreation Act, 16 U.S.C. 460-1(12), at sa+ 

Fish and Uildlife Coordination Act, 16 U.S.C. 601, at aaq. 

Land and Uater Conservation Fmd Act, 16 U.S.C. 460/-460/-11, et se+ 

Marine Protection Research and Sanctuary Act, 33 U.S.C. 1401, et seq. 

National Enviromant Policy Act, 42 U.S.C. 4321, et aaq. 

National Historic Preservation Act, 16 U.S.C. 4700, et aaq. 

River and Harbors Act, 33 U.S.C. 403, et seq. 

Uaterahed Protection and Flood Prevention Act, 16 U.S.C. 1001, et sq. 

Uild end Scenic Rivers Act, 16 U.S.C. 1271, et seq. 

Flood Plain Mnageaant (Executive Order 11988) 

Protection of Wetlands (Executive Order 11990) 

Environrrntat Effects Abroad of Major Federal Actions (Executive Order 12114) 

Farmlend Protection Act 

Analysis of Inpacts on Priae and Unique Farmland (CEO kaoranrkss, 11AugSO) 

NOTES: 

Carplianca 

Full compliance 

Full cocnpliance 

Not applicable 

Full canpliance 

Not applicable 

Full compliance 

Full compliance 

Not applicable 

Not applicable 

Full compliance 

Full ccqliance 

Full carpliance 

Not applicable 

Full compliance 

Full compliance 

Full compliance 

Not applicable 

Full canpliance 

Full capliance 

8. Full ccwliance. Having met all requireaents of the statute for the current stage of plaming 
(either preeuthorization or postauthorization). 

b. Partial coclpliance. Not havirq met aaae of the requirements that normnlly are met in the current 
stage of plaming. 

c. Noncwliance. violation of a requirasent of the statute. 
d. Not smlicablc. No requirements for the statute required; 
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11. SUMMARY OF PROJECT ACCOMPLISHMENTS 

The proposed project consists of: construction of three independent, 
reliable water-controlled cells in the Upper Lake; construction of a gated 
inlet structure and small gatewell structure in the Lower Lake; construc- 
tion of a 108-acre water-controlled hemi-marsh in the Lower Lake; and 
restoration of 7.1 miles of perimeter levee. 

The proposed construction of three cells in the Upper Lake will allow a 
combination moist soil and managed marsh operation plan. This will meet 
the project objective of providing a reliable food source in the Upper Lake 
for migratory birds while providing habitat diversity for other marsh- 
dwelling species. 

The proposed gated inlet structure and gatewell structure in the Lower Lake 
will allow for flow and dissolved oxygen dissipation throughout the Lower 
Lake. This feature will substantially improve the water quality and 
aquatic habitat in the Lower Lake. 

The proposed construction of the hemi-marsh in the Lower Lake will provide 
habitat for migratory birds and a wide range of other wetland dwelling 
species. 

The restoration of the perimeter levee will ensure the successful imple- 
mentation and longevity of the habitat outputs while retaining Lower Spring 
Lake as a backwater of the Mississippi River. Figure 11-l shows the 
percent improvement of habitat units that are to be realized as a result 
of implementing the proposed project features. 
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12. OPERATIONS, MAINTENANCE, AND REHABILITATION CONSIDERATIONS 

a. Project Data Summary. Table 12-1 presents a summary of project 
data. 

b. Operation. Tables 12-2 and 12-3 are rating tables to be used for 
operating the gates on the Lower Lake inlet structure. It should be noted 
that actual gate settings will depend upon a variety of conditions and may 
be a trial and error solution. 

C. Maintenance and Rehabilitation. The proposed features have been 
designed to ensure low annual maintenance requirements. The estimated 
annual maintenance and rehabilitation costs are presented in table 14-2. 
These quantities and costs may change during final design. 

TABLE 12-1 

Snrinz Lake Project Data Summary 

Feature 

Upper Lake Perimeter Levee 
Length 
Crown width 
Sideslopes 
Level of protection 
Elevation 
Embankment volume 

Upper Lake Interior Levees 
Length 
Crown width 
Sideslopes 
Elevation 
Embankment volume 
Crushed stone 

Cross Dike 
Length 
Crown width 
Sideslopes 
Level of protection 
Elevation 
Embankment volume 
Crushed stone 

Measurement 

2.6 Miles 
12 Feet 

4:l Horizontal:Vertical 
50 Year event 

595 - 594.5 MSL 
41,000 Cubic yards 

7,200 Feet 
10-12 Feet 
4:l Horizontal:Vertical 
587 MSL 

7,600 Cubic Yards 
1,050 Tons 

1.4 Miles 
12 Feet 

4:l Horizontal:Vertical 
.2 Year event 
590 MSL 

6,000 Cubic yards 
1,700 Tons 

Unit of 
Measure 

70 



TABLE 12-1 (Cont'd) 

Unit of 
Measure Measurement Feature 

Cross Dike Overflow Section 
Length 
Crown width 
Sideslopes 
Elevation 
Riprap 

Lower Lake Perimeter Levee 
Length 
Crown width 
Sideslopes 
Level of protection 
Elevation 
Embankment volume 
Riprap 

Pump Station 
Submersible pumps 
Station invert 
Trash racks 
Sluice gates 
Discharge pipe 
Power 

Electric 
Transformer 

400 Feet 
12 Feet 

4:l Horizontal:Vertical 
588.0 MSL 
1,000 Tons 

Miles 
Feet 
Horizontal:Vertical 
Year event 
MSL 
Cubic yards 
Tons 

4.5 
12 

4:l 
50 

594.5 to 593 
105,500 

3,000 

2 
575 
2 
1 

24 

7,000 gpm 
MSL 
Upper & lower end 
3 feet by 3 feet 
Inches 

3 
37.5 (3-phase) 

Phase 
kVA 
Feet 
Tons 
Each 
MSL (100-yr elev) 

Buried primary feeder length 3,000 
Riprap 280 
Platform 1 

Elevation 595 

Stoplog Structures 
Weir length per structure 
Concrete sill elevation 

Cell A 
Cell B 
Cell C 
Hemi-Marsh 

5 Feet 

582 MSL 
579 MSL 
579 MSL 
581 MSL 

Water Control Structure 
Type 
Gates 
Invert elevation 
Trash racks 
Riprap 

(slide gate) 
5 feet by 5 feet 
MSL 
Upper & lower 
Tons 

__ 

2 
575 
2 

300 
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TABLE 12-1 (Cont'd) 

Feature 

Gatewell Structure 
Gate 
Elevation 
Riprap 

Hemi-Marsh Levee 
Length 
Crown width 
Sideslopes 
Level of protection 
Elevation 
Embankment volume 
Crushed stone 

Well Station 
Depth 
Casing diameter 
PVC well screen 

Length 
Diameter 

Submersible pump 
Capacity 
Depth 

Discharge pipe 
Diameter 
Length 

Concrete splash apron 
Length 
Width 
Thickness 

Power 
Electric 
Transformer 

Measurement 

1 2'x2' slide gate 
580 MSL 
225 Tons 

6,100 Feet 
10 Feet 

4:l Horizontal:Vertical 
2 Year event 

586 MSL 
10,000 Cubic yards 
1,800 Tons 

125 Feet 
12 Inches 

20 Feet 
12 Inches 

1,000 gpm 
50 Feet 

6 Inches 
10 Feet 

8 Feet 
8 Feet 
4 Inches 

3 
22.5 (3-phase) 

Overhead primary feeder length 2,000 
Platform 1 

Service road 
Length 2,000 
Width w/shoulder 12 
Crushed stone 480 

Unit of 
fleasure 

Phase 
kVA 
Feet 
Each 

Feet 
Feet 
Tons 
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Sabula Sabula 
Gane Elev, 

10.73 583.0 
10.93 583.2 
11.13 583.4 
11.33 583.6 
11.53 583.8 
11.73 584.0 
11.93 584.2 
12.13 584.4 
12.33 584.6 
12.53 584.8 
12.73 585.0 
12.93 585.2 
13.13 585.4 
13.33 585.6 
13.53 585.8 
13.73 586.0 

TABLE 12-2 

Ratine Table for Water Control Structure 
Ooerated Between December 15 to March 31 

Feet of (1) Flow (cfs) 
Gate Omening > 10 8 6 4 2 

135 105 78 48 21 
135 108 80 50 22 
145 112 82 53 24 
158 124 90 58 26 
169 136 99 63 28 
188 149 108 69 30 
199 158 114 73 31 
208 166 120 78 33 
214 172 125 80 34 
229 178 129 83 35 
230 185 135 86 35 
245 192 141 89 35 
255 199 146 93 38 
263 206 152 97 42 
265 215 158 101 44 
285 224 164 105 46 

(1) Feet of gate opening is assuming both of the 5-foot gates will be 
opened. 

Sabula Sabula 
Gaee Elev, 

10.73 583.0 
10.98 583.25 
11.23 583.5 
11.48 583.75 
11.73 584.0 
11.98 584.25 
12.23 584.5 
12.48 584.75 
12.73 585.0 
12.98 585.25 
13.23 585.5 
13.48 585.75 
13.73 586.0 

TABLE 12-3 

Ratine Table for Water Control 
Structure Onerated Year-Round 

Feet of (1) Flow (cfs) 
Gate Onening > JO 8 6 4 2 

120 82 60 38 17 
125 100 72 47 20 
125 100 72 47 20 
156 120 88 56 23 
164 129 94 60 25 
173 137 100 64 27 
182 144 104 67 28 
197 155 112 71 31 
210 167 121 77 35 
220 173 127 80 36 
225 177 130 82 36 
243 194 141 88 38 
255 202 147 93 40 

(1) Feet of gate opening is assuming both of the 5-foot gates will be 
opened. 
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13. PROJECT PERFORMANCE ASSESSMENT 

The purpose of this section is to summarize monitoring of the project and 
to present proposed data collection for the purpose of evaluating project 
performance. The principal types, purposes, and responsibility of project 
monitoring and data collection are presented in table 13-l. The plans for 
post-construction field observations and quantitative measurements are 
present in tables 13-2 and 13-3, respectively. 
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TABLE 13-1 

kmitorins and Performance Evaluation Matrix 

Project 
Phase 

Type of 
Activity Pw=e 

Responsible 

Aoenw 

flpkmmting 

AOcncy 

fulding 
Source 

lnplementation 
1nstructiom 

Pre- 
Project 

Design 

Construction 

post- 
Construction 

Sedimentation systaa-wide problem 
Problem definition. Evalute 

AnaLyslr planning l rsqtiOns. 

Pm-Project 
Honitoring 

Idantify and defins prablclr 
at HREP site. E8tablfsh need 
of propOaed projectfeetwa. 

Baseline 
Mmitori~ 

Establish brreLffW8 for 
performance mlutim. 

Data 
ColLectiOn 
for Design 

Include qwntfficatim of proj- 
act cbjectives, drrfgnof 
project, anddsve1apment of 
performnce mlutl0n plan. 

ConatructiOn 
monitoring 

Asses. comtruction iwts; 
assure permit c~ndftiaw are 
mt. 

Perfofmnce 
Evalwtion 
Monitoring 

Deternine success of project 
as related to objectives. 

USFUS 

Spon0r 

Corps 

Carp 

Corp 

Corps Quuftita- 
tive) end spmsor 
(field obeerva- 
tiorw. 

Evaluate predictions end Uunp- 
tfons of habitat wit anelysis. 
studies beyond scope of perfor- 
atame evaluation. 

Corp giological 
Response 
Honitoring 

USFUS LTwll -_ 

(EM0 

Field rtatfon or rpomor RREP/Sponaor See leble 13-Z. 
thru COoperative 
Agreasntr or Corps. 

tlREP See Teble 13-2. 

Field station or sponwr 
thru Wcperetive 
Agr-t, sponeor thru 
ow,OrCOrpe. 

See State Section 
Ull Stipulati0na. 

HREP/Spamor __ 

HREP 



TABLE 13-2 

Resource Honitorim and Data Collection Sunnary 1 

Type Measurmmt 

POINT MEASUREHENl~ 
Uater Oualitv Staticq 2 
Turbidity 
Secchi Disk Tramparency 
suspended Solida 

Dissolved DxyRan 
Specific Conductance 
Water Tqrature 

WTER QUALITY DATA 
Pre- post- 

Project DCrign comt. 
Phase Phase Phase 

APR-ocl- APR-OCT- APR-OCT- 
SEP MAR SEP MAR SEP HAR 

-_ _I NM RUM 
2U -- 2U -- 2U w 
2U-- RUM RUM 

2U-- RUM 2Un 
2U-- 2UM RUT4 
2U-- NW RUM 

pn 2u-- 2uM 2u I4 

v Total ALkalinity NM RUM 
m 

Chlorophyll 2U-- RUM RUM 

Velocity I_ -- RUM RUM 
Uatcr Depth ZU-- RUM RUM 
Uatcr Elevation ZU-- RUM RUM 

Percent Ice Cover 
Ice Depth 
Percent Snow Cover 
Snow Depth 

Uind Direction 
Uind Velocity 
Uave Neight 

Air Tanperature 
Percent CLoud Cover 

ENGINEERING DATA 
Pre- po8t- 

Project Design Cart. 
Phase Phase Phase 

NATURAL RESDURCE DATA , 
Pre- Pat- 

Project Oe~ign Cart. 
Phase Phase Phase 

SIlpLfm 
Agency R-rks 

CUE 



TABLE 13-2 Kcnt'd) 

UATER CUALITY DATA ENGINEERING DATA NATURAL RESOURCE DATA 
Pre- post- Prc- post- Pre- post- 
project DeSi!Jfl cofnt. Project Design Cont. Project Design Cont. 
Phase Phase Phase Phase Phase Phase Phase Phase Phase 

APR-DCT- APR-OCT- APR-DCT- 

Qpe Measurement SEP MAR SEP MAR SEP MAR 

POINT MEASUREMENT5 
Elutriatc Test Staticq 3 1 

$01~7 Settlina Stationg 4 1 

Colum Settling AnaLysis 

Borifm Statiorq 5 1 

Geotechnical Borings 

Jish Statiorq 6 1 1 1 

ELectrofishing 

JRANSECT HEASUREHERTS _ 
5edimtaticm Tramectg ' 
NydroSrephic Somditqs 

4 
4 &gPtatlcn Tranaectp a 

Vegetation Survey 
@fee Swtael 
Cross section at even SW-foot 

intervals and profile of cross 
dike and perimeter levee. 

AREA MEASUREMENTS 
Mafminp9 
Aerial Photography 

1 5Y 

5Y 
1 51 

51 

WE 

WE 

WE 

WE 

u = uaekly 
II = Mcmthly 
Y = Yearly 

fw= n-Ueek interval 
nY = n-Year interval 

1, 2, 3 --- = nubr of times data is colLected within designated project phase 



TABLE 13-2 (Cont'd) (Notes) 

1 See plate 35 for active monitoring sites 

2 Water Quality Stations 

W-M532.6Q 
W-M534.8R 
W-M536.1Q 
W-M534.6V 

3 Elutriate Stations 

E-M532.10 
E-M533.1H 
E-M534.9R 
E-M534.6F 

4 Column Settling Stations (Design Phase) 

C-M532.9F 
C-M534.5H 
C-M534.7H 
C-M534.71 

5 COE Technical Borings 

Station Code 

B-M531.7D 
B-M532.2D 
B-M532.4E 
B-M532.5D 

B-M532.9F 5 
B-M533.2H 6 
B-M534.8L 7 

B-M534.91 
B-M534.5H 
B-M534.6F 
B-M533.3J 

B-M533.31 
B-M534.7F 
B-M534.71 

Geotechnical 
Boring 

SL-90-l 
2 
3 
4 

a 
9 
10 
11 

12 
13 
14 

SL-92-1 
2 
3 
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TABLE 13-2 (Cont'd) (Notes) 

6 Fish Stations 

Station Code usFws# 

F-M531.8Q 1 
F-M533.5N 2 
F-M534.8R 3 
F-M532.3U 4 
F-M533.5M 5 
F-M531.90 6 

7 Sedimentation Transects 

S-M536.lQ to S-M535.6Y 
S-M535.2Q to S-M535.1Y 
S-M534.8N to S-M534.8Y 
S-M534.5M to S-M534.6X 
S-M533.91 to S-X533.9X 
S-M532.2P to S-M532.2Y 
S-M531.90 to S-M531.8V 
S-M531.6J to S-M531.6V 

8 Vegetation Transects (Post-Construction Phase) 

V-M536.1Q to V-M535.6Y 
V-K535.2Q to V-M535.lY 
V-M534.8N to V-M534.8Y 
V-M534.5M to V-M534.6X 
V-M533.91 to V-M533.9X 
V-M532.30 to V-M532.4P 
V-M532.2P to V-M532.2Y 
V-M531.90 to V-M531.8V 
V-M531.6J to V-M531.6V 

Sampling locations will be at equal l/3 increments on each vegetative 
range. Excluding range end points, sampling will be every 300 feet on 
the upstream range and every 200 feet on the downstream range for a total 
of 6 points, 3 on each range. 

' Mapping (Post-Construction Phase) 

Area1 survey will be performed of the project 
of waterfowl resting and feeding water areas. 

area to determine the amount 

In addition to the point, transect, and area1 measurements identified, 
the natural resource monitoring plan includes the completion of habitat 
assessments 5, 25, and 50 years after project completion. 
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14. COST ESTIMATES 

Cost estimates developed for this section of the report were based on 
review of the project plans, discussion with the design team members, and 
review of costs for similar construction projects. 

a. Project Estimate. A detailed estimate of project design and 
construction costs is presented in table 14-1. 

b. Estimated Annual Operation and Maintenance Costs. A detailed cost 
estimate for operation, maintenance, repair, and rehabilitation costs is 
presented in table 14-2. 

C. Estimated Post-Construction Monitoring Costs. Table 14-3 shows 
estimated annual monitoring costs for the project. 
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TABLE 14-l 

SPRING LAKE 
REHAEILITATION AND ENHANCEMENT EWP 

MISSISSIPPI RIVER MILE 532 - 536 

PROJECT COST SUMMARY 
DIVISION OF COST 

OCTORER 1992 
REVISED APRIL 1993 

CURRENT FULLY FUNDED 

UORKING ESTIRAlE ESTIMATE 

ACCUJNT FEATURE (CUE) (FFE) 
~_~___~_______________________________________________________________________________~~____~_~~~~~~~-~~~~~~~~-~~~-~- 

FEDERAL NON-FEDERAL 
____________ __-------m--w- 

FEDERAL NON-FEDERAL 
____________ ______________ 

06. FISH AND WILDLIFE FACILITIES s3,wo,ooo %,466,619 

30. PLANNING, ENGINEERING AND DESIGN 837,000 901,264 

31. CONSTRUCTION MANAGEMENT 416,000 525,117 

NOTES: 

SUBTOTAL 

1. TOTAL 

I=========== 1===========5= 

S5,243,000 0 

SUMMARY OF COST APPORTIDUMENT 

CUE 
COST SUMARY 
TOTAL PROJECT COSTS S5,243,000 
NOR-FEDERAL LANDS & DAMAGES 0 

=====5====== 

TOTAL PROJECT COSTS 

SEE NOTE 1. S5.243.000 

2. NON-FEDERAL COSTS 
REGUIRED NON-FEDERAL CASH 
COUTRIBUTION 0 
NON-FEDERAL LANDS & DAMAGES 0 

============ 

TOTAL NON-FEDERAL COST 0 

3. FEDERAL COST 
TOTAL FEDERAL COSTS S5.243.000 
GENERAL DESIGN, DEFINITE 
PROJECT REPORT (592,000) 

____________ ____________ 

REMAINING FEDERAL COSTS U,651,000 

============ ============== 

f5,893,000 0 

FFE 

s5,893,000 
0 

=====I====== 

ss,a93,000 

0 

0 
============ 

0 

55, a93,ooo 

(592,000) 
____________ ____________ 

55,301,000 

1. TOTAL PROJECT COST IS 100% FEDERAL COST; PROJECT LANDS ARE GOVERNMENT OWNED. 
2. CONSTRUCTION SCHEDULED FOR SEP 94 - SEP 97. FULLY FUNDED ESTIMATE (FFE) IS BASED ON MIDPOINT OF CONSTRUCTION 

DATE OF APR 96, RESULTING IN INFLATION FACTORS OF 1.2623 FOR SALARIES AND 1.1195 FOR ALL OTHER COSTS PER $3 
MEMO, 7 FEE 92, SUBJECT: FACTORS FOR UPDATING STUDY/PROJECT COST ESTIMATES FOR THE FY 1994 BUDGET SUBMISSI’h. 
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TABLE 14-l (Cont'd) 

SPRING LAKE 

REHABILITATICW AND ENHANCEMENT EMP 

PROJECT COST ESTIMATE 

OCTOBER 1992 PRICE LEVEL 

REVISED APRIL 1993 

ACCOUNT 

CDDE ITEM QUANTITY UNIT UNIT PRICE AMOUNl CONTINCEWCY CON % REASOWS 

__---_--- ___________________________________ ________ ___- ____________ __________w __-__-m-*--w ------ ------- 

06. FISH AND UILDLIFE FACILITIES 

06.-.-.- UPPER LAKE PERIMETER LEVEE REHABILITATIOU 

UNSUITABLE SOIL EXCAVATIW 

CLEARING AND GRUBBING ‘. .+, 

SEEDlNG 
1 c/ i’p. 

EMBANKMENT FILL, PLACE AND SHAPE 

1sooo CY 1.45 21,750 2,175 10.0% 1,s 
9000 CY 3.10 27,900 5,580 20.0% 1,s 

24 ACR 2,ws.oo 71,160 10,674 15.0% 1,s 
24 ACR l,%O.OO 46,800 4,680 10.0% 3,6 

41000 CY 4.25 174,250 34,850 20.0% 1 

TOTAL 341,860 57,959 

06.-.-.- CROSS DIKE REHAEILITATIDN 

06.0.1.6 

06.0.1.8 

06.0-l .B 

06.0.1.8 

06.0-l .B 

06.O.C.B 

06.O.A.- 

STRIPPING 

UNSUITABLE SOIL EXCAVATION 

CLEARING AND GRUBBING 

SEEDING 

EMBK FILL, PLACE & SHAPE 

CRUSHED STDNE ‘t d 

MOB/DEMDB 

7000 CY 1.45 10,150 1,015 10.0% 1.5 

4900 CY 3.10 15,190 3,038 20.0% 1,s 
7 ACR 2,990.oo 20,930 3,140 15.0% 1,s 

8.5 ACR 1,950.oo 16,575 1,658 10.0% 3,6 

6000 CY 7.3s 44,100 8,820 20.0% 1 

1700 CY 25.60 43,520 8,704 20.0% 1,s 

1 LS 24,OOO.OO 24,000 6,000 25.0% 2,s 

TOTAL 174,465 32,374 

06.-.-.- 
A “zl ‘->- 1 ‘ ’ 

\,W) (y-ry T-i’ ‘; ‘1 ’ 

LDUER LAKE PERIMETER LEVEE REHABILITATION 

06.0.1.8 

06.0.1.8 

06.0.1.8 

06.0.1.8 

06.0.1.8 

06.0.1.8 

06.O.C.B 

STRIPPING 24500 CY 
UNSUITABLE SOIL EXCAVATIDN 16000 CY 

CLEARING AND GRUBBING 39 ACR 

SEEDING 39 ACR 

EMBANKMENT FILL, PLACE B SHAPE 
.-.-. 

RIPRAP ‘,E) to\ r, 

( lOS500 CY 

1 
2000 CY 

CRUSHED STONE ‘\\ 250 CY 

1-M) 39,200 3,920 10.0% T,5 
3.45 55,200 11,040 20.0% T,5 

3.560.00 138,840 20,826 15.0% 1.5 
1,950.oo 76,050 7,605 10.0% 3,6 

4.30 453,650 113,413 25.0% 1 

45.25 90,500 18,100 20.0% 1,s 
25.60 6,400 1,280 20.0% T,5 

TOTAL 859.840 176,184 

06.-.-.- UPPER LAKE INTERIOR LEVEE CDNSTRUCTION 

06.0.1.8 UNSUITABLE SOIL EXCAVATION 6000 CY 5.10 30,600 7,650 25.0% 1.5 
06.0.1.8 EMBANKMENT FILL, PLACE 8 SHAPE 75700 CY 5.40 408,780 102,195 25.0% 1,s 
06.0.1 .B SEEDING 2.5 ACR 1,950.oo 4,875 975 20.0% 3,6 
06.0.C.B CRUSHED STONE 1050 CY 25.60 26,880 5,376 20.0% 1,s 
06.O.A.- DISASSEMBLE/ASSEMBLE FLTG PLANT 1 LS 4,500.oo 4,500 900 20.0% 2.5 
06.0.1.8 MOB/DEMOB PORT BARGES 1 LS 15,600.OO 15,600 5,347 34.3% 2,s 

TOTAL 491,235 122,443 
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TABLE 14-l (Cont’d) 

SPRING LAKE 

REHABlLlTATlON AND ENHANCEMENT EMP 

PROJECT COST ESTIMATE 

OCTOBER 1992 PRICE LEVEL 

REVISED APRIL 1993 

ACCOUNT 

MOE ITEM QUANTITY UNIT UNIT PRICE AnmNT CONTINGENCY Cm X REASONS 
--------- ___________________________________ ________ ____ ____________ ___________ __-________- ------ ------- 

06.-.-.- INLET/WATER CONTROL STRUCTURE 

06.0.5.8 EMBANKMENT FILL 1100 CY 7.70 0,470 847 10.0% 1,6 
06.0.5.8 EXCAVATIOU 1700 CY 3.55 6,035 606 10.0% 1 

06.0.5.c STRUCTURAL CONCRETE 275 CY 510.00 140,250 14,025 10.0% 6 

06.0.5.6 DEUATERINC 1 LS 95,100.00 95,100 19,020 20.0% 1 

06.0.5.E SLIDE GATES 2 EA 14,000.00 28,000 2,800 10.0% 586 
06.0.5-E TRASH RACKS 2 EA 3,810.OO 7,620 1,143 15.0% 6 

06.0.5.8 R 1 PRAP 250 CY 45.25 11,313 2,263 20.0% 1,s 
06.0.5.8 TIMBER PILING 2640 LF 13.40 35,376 10,613 30.0% 486 
06.0.5.8 SAND BEDDING 235 CY 27.65 6,498 1,300 20.0% 4.6 

TOTAL 

06.-.-.- PRECAST 24” GATEUELL & RIPRAP 

06.0.5.8 GATEVELL AND 24”RCP 8 CRADLE 

06.0.5.8 RIPRAP 

TOTAL 

OtL-.-.- UPPER LAKE STOP LOG STR. (CELL A) 

06.0.5.B DEUATERING 1 LS 17.400.00 17,400 5,220 30.0% 1 

06.0.5.8 EXCAVATION 650 CY 3.35 2,178 218 10.0% 1,s 

06.0.5.8 STRUCTURAL BACKFILL 300 CY 13.60 4,080 816 20.0% 1,6 

06.0.5.c STRUCTURAL CONCRETE 56 CY 465.00 26,040 6,510 25.0% 5.6 

06.0.5. STOP LOGS 1 LS 1,560.OO 1,560 390 25.0% 3.6 

06.0.5.t: HEAVY DUTY GRATING 81 SF 64.00 5,184 778 15.0% 6 

06.0.5.E GUARD RAIL 82 LF 53.50 4,387 658 15.0% 3.6 

06.0.5.8 STAFF GAGE 1 EA 600.00 600 90 15.0% 6 

TOTAL 61,429 14,679 

06.-.-.- UPPER LAKE STOP LOG STR. (CELL 6) 

06.0.5.8 DEWATERING 1 LS 13,100.00 13,100 
06.0.5.B EXCAVATION 830 CY 3.30 2,n9 
06.0.5.8 STRUCTURAL BACKFILL 400 CY 13.10 5,240 
06.0.5.C STRUCTURAL CONCRETE 65 CY 465.00 30,225 
06.0.5.- STOP LOGS 1 LS 2,130.OO 2,130 
06.0.5.E HEAVY DUTY GRATING 81 SF 64.00 5,164 
06.0.5.E GUARD RAIL 82 LF 53.50 4,387 
06.0.5.8 STAFF GAGE 1 EA 600.00 600 

TOTAL 

338,661 52,613 

1 LS 76,900.OO 76,900 15,380 20.0% 1,5,6 

140 CY 45.25 6,335 1,267 20.0% 1,s 

83,235 16,647 

84 
63,605 

3,930 30.0% 1 

274 10.0% 1.5 

1,048 20.0% 1,6 

7,556 25.0% 5.6 

533 25.0% 3,6 

778 15.0% 6 

658 15.0% 3,6 

90 15.0% 6 

14,866 



TABLE 14-l (Cont'd) 

SPRING LAKE 

REHABILZTATION AND ENHANCEMENT EWP 

PROJECT COST ESTIMATE 

OCTOBER 1992 PRICE LEVEL 

REVISED APRIL 1993 

ACCCUNT 

CODE ITEM QUANTITY UNIT UNIT PRICE AMOUNT 
--------- ______~~~_~___~~~___~~~~~~~~~~~~~~~ -_-----_ m-e- __-___-__--- _-_---m-s-. 

06.-.-.- UPPER LAKE STOP LOG STR. (CELL C) 

06.0.5.8 DEUATERING 

06.0.5.8 EXCAVATION 

06.0.5.8 STRUCTURAL BACKFILL 

06.0.5.c STRUCTURAL CONCRETE 

06.0.5.- STOP LOGS 

06.0.5.E HEAW DUTY GRATING 

06.0.5-E GUARD RAIL 

06.0.5.8 STAFF GAGE 

TOTAL 

06.-.-.- HEM1 MARSH STOP LOG STRUCTURE 

06.0.5.8 OEUATERING 

06.0.5.8 EXCAVATION 

06.0.5.8 STRUCTURAL BACKFILL 

06.0.5.c STRUCTURAL CONCRETE 

06.0.5.- STCX’ LOGS 

06.0.5.E HEAW DUTY GRATING 

06.0.5.E GLIARD RAIL 

06.0.5.8 STAFF GAGE 

TOTAL 63,605 14,866 

06.-.-.- HEM1 MARSH LEVEE CONSTRUCTION 

06.0.1-B 

06.0.1.8 

06.0.1.6 

06.O.C.B 

UNSUITABLE SOIL EXCAVATION 

EMBANKMENT FILL, PLACE 8 SHAPE 

SEEDING 

CRUSHED STONE 

4150 CY 

10000 CY 

5 ACR 

1200 CY 

3.10 12,865 1,930 15.0% 1 

5.00 50,000 7,500 15.0% 1.5 

1.950.00 9,750 975 10.0% 3,6 

25.60 30,720 6,144 20.0% 1,s 

TOTAL 103,335 16,549 

1 LS 13,100.00 13,100 

830 CY 3.30 2,739 

400 CY 13.10 5,240 
65 CY 465.00 30,225 
1 LS 2,130.OO 2,130 

81 SF 64.00 5,184 
82 LF 53.50 4,387 

1 EA 600.00 600 

63,605 

1 LS 13,100.00 13,100 

830 CY 3.30 2,739 

400 CY 13.10 5,240 
65 CY 465.00 30,225 

1 LS 2,130.OO 2,130 
81 SF 64.00 5,184 
82 LF 53.50 4,387 

1 EA 600.00 600 

CONTINGENCY CON % REASONS 
___-_____--- ______ _______ 

3,930 30.0% 1 

274 10.0% 1,s 
1,048 20.0% 1,6 
7,556 25.0% 5.6 

533 25.0% 3,6 
778 15.0% 6 
658 15.0% 3,6 

90 15.0% 6 

14,866 

3,930 30.0% 1 

274 10.0% 1,s 

1,048 20.0% 1,6 

7,556 25.0% 5,6 

533 25.0% 3,6 

778 15.0% 6 

658 15.0% 3.6 

90 15.0% 6 
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ACCOUNT 

COOE ITEM 
_-_-_____ ________________________~_____ 

TABLE 14-l (Cont’d) 

SPRING LAKE 
REHABILITATION AND ENHANCEMENT EHP 

PROJECT COST ESTIMATE 

CICTOBER 1992 PRICE LEVEL 

REVISED APRIL 1993 

06.-.-.- wc(P STATION 

06.0.5.8 DEUATERINC 

D6.0.5.8 EXCAVATION 

06.0.5.c STRUCTURAL CONCRETE 

06.0.5.E SLIDE GATE 

06.0.5.E TRASH RACK ASSEMBLIES 

06.0.5.c 48” DISCHARGE PIPE, RCP & CRADLE 

06.0.5.0 R I PRAP 

06.0.5.R BURIED PRIMARY FEEDER BTRANSFMS 

06.0.5.R MISC. ELECTRICAL 

06.0.5.R ELECTRICAL PLATFORM ASSEMBLY 

06.0.5.E SUBMERSIBLE PUMPS 

06.0.5.8 TIMBER PILING 

06.0.5.- MATERIAL HANDLING TO SITE 

06.0.5.8 BACKFILL 

06.0.5-E MISC. METALS 

TOTAL 551,224 99,846 

06.-.-.- ACCESS ROAD 

06.0.1.8 CLEARING AND GRUBBING 

06.0.1.8 GRADE ACCESS ROAD 

06.O.C.B CRUSHED STONE 

TOTAL 

QUANTITY UNIT UNIT PRICE AMOUNT 
________ ____ _____-____-- ---------- 

1 LS 

1200 CY 

140 CY 

1 EA 

1 LS 

90 LF 

535 CY 

1 LS 

1 LS 

1 EA 

2 EA 

1550 LF 

1 LS 

1176 CY 

1 LS 

0.6 ACR 

2700 SY 

320 CY 

111,800.00 111,800 

3.65 4,380 
595.00 83,300 

14,ooo.oo 14,000 

6.400.00 6,400 

255.00 22,950 

45.25 24,209 

60,OOO.OO 60,000 

27,600.OO 27,600 

7,890.OO 7,890 

63,250.OO 126,500 

13.40 20,770 

9,700.oo 9,700 

7.70 9,055 

22.670.00 22,670 

CONTINGENCY CON !Z REASONS 
____________ ______ ___-__- 

22,360 20.0% 

438 10.0% 

20,825 25.0% 

1,400 10.0% 

1,280 20.0% 

3,443 15.0% 

4,842 20.0% 

9,000 15.0% 

4,140 15.0% 

1,184 15.0% 

18,975 15.0% 

6,231 30.0% 

970 10.0% 

1,358 15.0% 

3,401 15.0% 

1.5 

5.6 
6 

6 

3,6 

1,s 

3,6 

3,6 

3,6 

3,6 

406 

1.5 

4,6 

4.6 

2,965.OO 1,779 267 15.0% 1,s 

1.00 2,700 1,350 50.0% 1,6 

25.60 8,192 1,638 20.0% 1,s 

12,671 3,255 

06.-.-.- NEW WELL 

06.0.5.6 NEW WELL 1 LS 47,800.OO 47,800 16,730 35.0% 3.6 

06.0.5.R ELECTRICAL POVER 1 LS 32,lOO.OO 32,100 -11,235 35.0% 3,6 

TOTAL 79,900 27,965 
- 

06.-.-.- OVERFLDU AREAS 

06.0.1.8 RIPRAP 667 CY 45.25 30,182 6,036 20.0% 1,s 

SUBTOTAL, FISH AND WILDLIFE FACILITIES f3,318,851 

CONTINGENCIES; AVERAGE OF 20.2% $671,149 

06. TOTAL, FISH AND WILDLIFE FACILITIES 53,990,000 

REASONS FOR CONTINGENCIES: 1. UNKNOWN SITE CONDITIONS, 2. UNKNWN HAUL DISTANCE, 3. UNIT PRICE UNKNOWN, 

4. DUANTITY UNKNOWNS, 5. DIFFICULT SITE ACCESS, 6. UNKNOWN FINAL DESIGN 
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TABLE 14-1 (Cont'd) 

I 

SPRING LAKE 
REHABILITATION AND ENHANCEMENT EWP 

PROJECT COST ESTIMATE 
OCTOBER 1992 PRICE LEVEL 

REVISED APRIL 1993 

ACCOUNT 
CDDE 1 TEH WANTITY UNIT UNIT PRICE AmXlNT CONTINGENCY COW % REASONS 

_______-_ ___________________________________ ________ ____ ____________ e__________ _-0-m--w-v-- ------ ------- 

06. TOTAL, FISH AND UILDLIFE FACILITIES s3,99D,ooa 

30. PLANNING, ENGINEERING AND DESIGN S837,QQO 

DEFINITE PROJECT REPORT 592,000 

PLANS AND SPECIFICATIOWS 2OO+rmo._ / 
ENGINEERING DURING CONSTRUCTIOW 45,000 

L..! , 

31. CONSTRUCTICM ht4NAGEHENT $416,000 

CONTRACT ADMINISTRATION 153,000 
REVIEW OF SHW DRAWINGS 15,Doo 
INSPECTION AND QUALITY ASSURANCE 248,000 

TOTAL S5,243,DQQ 
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Operation 

TABLE 14-2 

Estimated Annual Oneration and Maintenance Costs 
(March 1992 Price Level) 

Pump station energy (1) 
Pump station operation 
Well station energy (1) 
Well station operation 
Stoplog structure operation 
Water control structures operation 

BY Unit 

24,018 kWh .0583 1,400 
40 hr 50.00 2,000 

2,340 kWh .0641 150 
8 hr 50.00 400 

40 hr 50.00 2,000 
20 hr 50.00 1.000 

Maintenance 

Levee inspection 40 hr 
Levee mowing (once yr. min.) 77.5 ac 

40 hr 
120 ton 
20 ton 
40 hr 
20 hr 

Embankment erosion control 
Riprap replacement 
Access road crushed stone 
Debris removal 
Pump station maintenance 
Pump replacements (yr 25 annual 

33R/pump) 
Stoplog replacement 
Water control structures maintenance 
Well replacement (yr 25 annual 

llR/pump) 

1 
20 
30 

1 

job 

:: 

job 

Unit 
cost ($)_ 

Subtotal 

23.00 920 
45.00 3,488 
100.00 4,000 
28.00 3,360 
20.00 400 
50.00 2,000 

100.00 2,000 

1:Yl0 
100.00 

SUUI 

Subtotal 

5,808 
200 

3,000 

968 

26,144 

__ 

33,094 

Rehabilitation (2) 

Total 

(1) Unit cost is average cost, including basic service. 

(2) Rehabilitation cannot be accurately estimated. Rehabilitation is 
reconstructive work that significantly exceeds the annual operation 
and maintenance requirements identified above and which is needed as 
the result of major storms or flood events. 

Total 
cost ($1 

6,950 
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TABLE 14-3 

Estimated Post-Construction Annual Monitoring Costs ($1 
(March 1992 Price Level) 

&gg 

Water Quality Data ' 

Engineering Data 1 

Natural Resource Data 1 

Subtotal 

Contingencies 

Subtotal 

Planning, Engineering, Design 2 

Contract Management 

Total 

1 Reference tables 13-2 and 13-3. 

2 Includes cost of annual evaluation report. 

Annual 
cost ($1 

6,400 

3,000 

2.000 

11,400 

1.710 

13,110 

1,300 

1.000 

15,410 
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15. REiAL ESTATE REQUIREMENTS 

a. General. All project features are located on Government-owned 
General Plan land under Corps of Engineers' administration, which is 
managed by the USFWS for fish and wildlife purposes and by the Corps 
of Engineers for all other purposes. These lands are managed under a 
Cooperative Agreement between the Department of Interior, USFWS, and the 
Department of the Army, dated February 14, 1963. 

b. Local Cooperation Agreements/Cost-Sharing. Funding for the initial 
construction of the proposed project will be 100 percent Federal. Since 
the project lands are all managed as part of the Upper Mississippi River 
National Wildlife and Fish Refuge system, the Water Resources Development 
Act of 1986 (Public Law 99-662) is the basis for the first cost Federal 
funding and provides; 

Section 906. FISH AND WILDLIFE MITIGATION. 

(e) . . . the first cost of such enhancement shall be a 
Federal cost when - 

(3) such activities are located on lands managed as 
a national wildlife refuge. 

A draft memorandum of agreement between the Corps of Engineers and the 
USFWS has been included in this report as Appendix C. Estimated operation 
and maintenance costs are presented in table 14-2. 
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16. SCHEDULE FOR DESIGN AND CONSTRUCTION 

Table 16-1 presents the schedule of project completion steps. 

TABLE 16-l 

Proiect Implementation Schedule 

Reauirement 

Distribution of Project Appraisal Report to 
participating agencies for review 

Submit Draft DPR to Corps of Engineers, 
North Central Division, and participating 
agencies for review 

Formal distribution of DPR for public and agency 
review 

Submit final and public-reviewed DPR to 
North Central Division 

Receive plans and specifications funds 

Obtain construction approval by Assistant Secretary 
of the Army (Civil Works) 

Submit final plans and specifications to North Central 
Division and participating agencies for review 
and approval 

Obtain approval of plans and specifications 

Advertise contract (subject to availability of funds) 

Award contract 

Complete construction 

Scheduled Date 

Dee 91 

May 92 

Jan 93 

May 93 

May 93 

Ott 93 

Mar 94 

Apr 94 

Jul 94 

Sep 94 

Sep 97 
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17. IMPLFJGXTATION RESPONSIBILITIES AND VIEWS 

a. Corps of Engineers. The Corps of Engineers, Rock Island District, 
is responsible for project management and coordination with the USFWS, the 
State of Illinois, and other affected agencies. The Rock Island District 
will submit the subject DPR; program funds; finalize plans and specifica- 
tions; complete all NEPA requirements; advertise and award a construction 
contract; and perform construction contract supervision and inspection. 

b. U.S. Fish and Wildlife Service. The USFWS is the Federal sponsor 
of the project and will determine that all project features are compatible 
with refuge purposes. The USFWS will ensure that operation and maintenance 
functions, described in table 14-2 of this report, are performed in 
accordance with Section 107(b) of the Water Resources Development Act of 
1992, Public Law 102-580. These functions will be further specified in the 
Project Operation and Maintenance Manual to be provided by the U.S. Army 
Corps of Engineers prior to final acceptance of the project by the sponsor. 
Authorization has been provided to the Corps of Engineers for construction 
on USFWS-owned lands. 

The recommendations provided via the Final Coordination Act Report are 
the result of extensive interagency coordination efforts throughout the 
planning process. 

C. Illinois Department of Conservation. The ILDOC, the non-Federal 
proponent of the project, has provided technical and other advisory 
assistance during all phases of the project and will continue to provide 
assistance during project implementation. 
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18. COORDINATION, PUBLIC VIEWS, AND COMMENTS 

a. Coordination Meetings. Close coordination between Corps of 
Engineers, USFWS, and ILDOC personnel was effected during the planning 
period. A listing of significant meetings is shown below: 

(1) August 24, 1989 - Off-site meeting conducted with CENCR, 
ILDOC, and USFWS, to scope proposed project. 

(2) June 12, 1990 - Off-site meeting conducted with CENCR, ILDOC, 
and USFWS to develop design alternatives. 

(3) March 29, 1990 - Off-site meeting conducted with CENCR, ILDOC, 
and USFWS to discuss feasibility of alternatives. 

(4) October 1, 1991 - Off-site meeting conducted with CENCR, 
ILDOC, and USFWS to discuss feasibility of alternatives. 

(5) February 5, 1992 - Off-site meeting conducted with CENCR, 
ILDOC, and USFWS to discuss feasibility of alternatives. 

(6) November 4, 1992 - Off-site informational open house meeting 
conducted with CENCR and USFWS to provide the general public information of 
project features and status. 

b. Environmental Review Process. This project meets the requirements 
of the National Environmental Policy Act, as evidenced by the Environmental 
Assessment which is an integral part of the report and the Finding of No 
Significant Impact. 
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19. CONCLUSIONS 

Spring Lake has experienced deterioration of its habitat value due to 
sedimentation and water level and flow management limitations. Breaches 
in the perimeter levee system have prohibited annual maintenance. Areas 
adjacent to breach sites also have deteriorated. Waterfowl usage of this 
area has declined. Fisheries have been severely impacted by reduced water 
quality. 

The proposed construction features meet the project goals of enhancing 
aquatic and wetland habitat. By improving water control in the Upper Lake, 
establishing a water-controlled hemi-marsh in the Lower Lake, and providing 
sources of dissolved oxygen for the Lower Lake, the project area and its 
environments should realize improved fisheries and expanded migratory bird 
usage through the 50-year project life expectancy. 

Complete implementation of these project features will result in the 
following habitat outputs: reliable food sources for migratory birds and 
habitat diversity in both the Upper and Lower Lakes; improved water quality 
for fish in the Lower Lake; and maintenance of the Lower Lake as a 
backwater lake of the Mississippi River. 
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20. RECOMMENDATIONS 

I have weighed the accomplishments to be obtained from this habitat 
rehabilitation and enhancement project against its cost and have con- 
sidered the alternatives, impacts, and scope of the proposed project. In 
my judgment, this project, as proposed, justifies expenditure of Federal 
funds. I recommend that the Secretary of the Army for Civil Works approve 
construction to include: restoration of 8.5 miles of existing levee and 
cross dike; development of a 3-celled managed marsh and moist-soil area; 
water control structures; and the improvements for a hemi-marsh in the 
bower Lake. 

The estimated construction cost of this project is $4,651,000. Total 
project cost estimate, including general design, is $5,243,000. All 
project costs are to be 100 percent Federal costs. 

At this time, I further recommend that funds in the amount of $200,000 
be allocated for the preparation of plans and specifications. 
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21. FINDING OF NO SIGNIFICANT IMPACT 

Having reviewed the information contained in this Environmental Assessment, 
I find that the proposed Spring Lake Rehabilitation and Enhancement project 
will have no significant adverse impacts on the environment. This action 
is not a major Federal action, and, therefore, preparation of an Environ- 
mental Impact Statement (EIS) is not required. This decision may be 
reevaluated if developments warrant it. 

Factors that were considered in making the determination that an EIS is not 
required were: 

a. Implementation of the selected plan will benefit nationally 
significant waterfowl and wetland resources. 

b. The proposed action is complementary to the Spring Lake Refuge's 
goals and objectives. 

C. There were no significant adverse comments received 
from public review. 

d. Adverse effects on fish and wildlife resources from 
are temporary. 

on the project 

construction 
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GOALS FOR HANAGEMENT OF FISH MD WILDLIFE RESOURCES 
AND HABITAT REHABILITATION AND ENHANCEMENT 

FOR POOLS 11-22 

The Upper Hississippi River Management Act of 1986 was enacted "to ensure the 
coordinated development and enhancement of the Upper Mississippi River 
System". The Act declared that it is the intent of Congress “to recognize 
that system as a nationally significant ecosystem and a nationally 
significant commercial navf gation system. Congress further recognizes that 
the system provides a diversity of opportunities and experiences. The system 
shall be administered and regulated in recognition of its several purposes". 
The Act specifically recommends several programs. They are a) habitat 
rehabilitation and enhancement, b) long-term resource monitoring, c> 
computerized inventory and analysis system, d) recreation projects and 
economic analysis, and e) navigation traffic monitoring. A second lock at 
Lock and Dam 26 (Replacement) is also authorized. This report will address 
the habitat rehabilitation and enhancement program (HREP) for pools 11 
through 22 (Guttenberg, Iowa to Saverton, Missouri). 

BACKGROUND 

As stated In the Baster Plan, %he Habitat Rehabilitation and Enhancement 
Program would consist of numerous enhancement efforts aimed at the 
Implementation of techniques to preserve, protect, and restore habitat that 
is deteriorating due to natural and man-induced activities. The enhancement 
effort would extend for a ten-year period in order to adequately evaluate and 
understand the effectiveness of techniques and measures being applied tq 
protect, enhance, or rehabilitate habitat”. The Upper Hlsslssippi River 
Basin Association (UMRBA) has.recommended that the following eliglblli-ty 
criteria be used to develop and select habitat rehabllltatlon and enhancement 
projects: 

l Projects aust meet the defined program objectives of: 

a) protecting, restoring, or improving fish and wildlife habitat 
that has deteriorated, Is threatened, or will be threatened as a 
result of human-induced or natural Impacts;. 

b) assuring that adverse impacts on the fish lrad vildllfe wsource 
of the river system are avoided, minimized, rectified or 
eliminated over time, or compensated for; 

c) address structural and nonstructural measures for environmen.$#l 
enhancement through long-term resource monitoring efforts and. 
available documents; 

d) address first solutions related to navigation impacts including 
navigation traffic and operation and maintenance of the 
navigation system; 



e> address second other human-induced impacts not related to 
navigation, and; 

f) address last naturally occurring impacts. 

Projects must be located along the main channel, side channel, 
backwaters, or mouth of tributaries within the UMRS. 

Projects must provide public benefits and be sponsored by a federal, 
state, or local governmental agency. 

Projects must not involve rehabilitation of facilities for which 
maintenance isor could be provided under existing federal or state 
programs unless additional habitat benefits can be demonstrated. 

Projects which Include the following characteristics should be 
encouraged: 

a) minimal operation and maintenance costs, 

b) minimal land acquisition, 

c) auxiliary benefits to navigation or water quality 

The above will be used by the states and the U.S. Fish and Uildlife Service 
in selecting.projects to be submitted to the Corps of Engineers. However, 
the Corps are selecting projects first according to need and efficacy of the 
proposed project, and secondly, according to what we might be able to learn 
from It. They have also stated that reality demands consideration of 
factors such as geographic dispersion and readiness to proceed. Further the 
Corps of Engineers’ General P&an for the Environmental hanagement Program 
states that applicable techniques are backwater dredging, dike and levee 
construction, island construction, bank stabilizatfon, side channel 
opcnnings/closures, wing-and closing dam modifications, aeration and water 
control systems, ua$erfwl nesting cover, and acquisition of wildlife lands. 
The Corps does not specifically endorse as HREP proJects pool level 
management, altering the navigation channel, tw operation restrictions, 
change In- dredging prictices, floating breakwaters, or iqroved fleeting 
design because they fall outside their conventional activities. Hwever, the 
Corps-has ri&ently acknowledged that these.ianovative measures might result 
in long-term protection of UHRS habitat. Therefore, proposed projects which 
Include such measures will not be categorically excluded from consideration, 
but the policy and technical feasibility of each of these measures will be 
Investigated on a case-by-case basis and recommended only after consideration 
of system wide effects. 

The act authorizes appropriations of $124.6 million. The Corps of Engineers 
has requested that the five state conservation agencies of the UNRS and the 
U.S. Fish and Wildlife Service submit potential habitat rehabilitation and 
enhancement projects for funding. However, this piecemeal-like submission 
process ignors a major objective of Congress to manage the UHRS as an 
ecosystem. It is In this regard the Fish and Wildlife Interagency Committee 
has become involved. 
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ROLE OF FWIC 

As recommended by GREAT II, the Fish and Wildlife Interagency Committee 
(FWIC) Is to provide coordination regarding fish and wildlife matters 
associated with physical river modifications and river management studies and 
investigations. In light of this charge, the FWIC decided that their role in 
the HREP is to Integrate ecosystem management into the project selection 
process. Their first task was to define fish and wildlife management 
objectives for Pools 11 through 22 and identify potentlal management 
objectives in these pools. This information was then used to identify 
potential construction alternatives for each objective. The remainder of 
this report suuunarizes the work at four regional task force meetings held in 
October and November 1986. 

GOALS AND OBJECTIVES FOR POOLS 11-22 

The FWIC will strive to preserve the Upper ~ississlppi River floodplain for 
the enjoyment and use of this and future generations. Emphasis will be 
placed on the protection and conservation of fish, wildlife and their 
habitats. [The FWIC recognizes that sedimentation is the River's greatest 
problem and that watershed protection and land treatment would provide the 
greatest benefits In protection and management of the River's fish and 
wildlife resources. However, the FUIC views this as a responsibility of the 
U.S. Department of Agriculture and not a function of the Et4P.I 

Goal I - Environmental Quality - To preserve and enhance the environmental 
quality, wild character and natural beauty of the River's floodplain 
ecosystem. 

Goal II - Migratory Birds - To provide the life 
other migratory birds. 

Goal III - Fisheries and Aquatic Resources - To 
of fish and.other aquatlo,plant and animal life 
In the Upiei Hlssls~ppl”’ River. 

requisits of waterfowl and 

provide the life requirements 
ocourlng naturally along or 

Goal IV - Other Wildlife - To provide the life requirements of resident 
wildlife species. 

Goal V - Etiangered Species - To conserve, restore and.enhance federal and 
state protected species and the habitats upon which they depend. 

Table 1 lists the objective for each goal, example species for management, 
and potential habitat projects that may contribute toward achievement of the 
objective. 

Pool Application 

After management goals and objectives were discussed, the task forces 
identified existing management activities and additional objectives that 
could be achieved in the backwater complexes of each pool. Possible 
construction alternatives were also identified. Tables 2-13 summarize the 
results of this discussion. 
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Summary of Habitat Management Needs in Pools 11-22 

Tables 14, 15, and 16 summarize the work of the task forces. Table 14 lists 
the areas evaluated, potential management objectives, and relative importance 
of management of an area to the management of the pool. Table 15 summarizes 
the management alternatives identified and the management objectives they may 
address. Finally, Table 16 lists highly important areas for management in 
the Rock Island District. 

Recommendations 

1. The information contained in this report be used in HREP project 
development so ecosystem management is integrated in the program. 

2. Alternatives be developed to consider reclamation of marginal lands, 
reducing the impacts of navigation, improving benthos habitat, and 
protecting threatened or endangered species. 

3. Engineering research should be focused on Identifying additional 
alternatives to achieve stated objectives. 
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Pool Area 

11 Middle Pool 11 
Lower Pool 11 

12 Nine Mile/Frentress/Tippy 
Kain Channel Border 
Lower 12 

7 X 
6 X 

6 x 
2 
5 

13 Pleasant Creek 
Green Island 
Brown's Lake/Pin Oak 
Miller's Lake/Savanna Bay 
Spring Lake 
Thomson/Potter's Marsh 
Elk River 

a4 Middle Pool 14 6 

16 Milan Bottoms 12 
Andalusia Island 16 
Andalusia Refuge 12 

17 

18 

19 

20 

21 

22 

Louisa Division 16 X 
Lake Odessa 16 X 

Boston Bay 
Keithsburg Unit 
Oquawka Refuge 

16 
16 
16 

Land Acquisition 

Dam 19 
Lower 20 

Gardner Division 
Quincy Bay 
Cottonwood Island 
Monkey Chute 

Texas Chute/Goose Island 
Beebe/Armstrong/Turtle/Whitney 
Bay Island 

8 X 
3 
3 X 
3 X 

1 
5 
5 X 

n" of Potential Potential i:ia:!a~ement Ob- 
i4anagement Project jecti-:es Addresse? 
Objectives Submitted By ?ro_wsed ?ro.;Pc: 

X 
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Jablc.4. t2xlrtlng md-pottntlrf mann~cocnt-in Pool-13. 

?oarlble Hlbltmt 
_-.- -__.-.. 

River Lxlrtln( Irhrbllltatlon or 
Al-Cl Ml18 Manarrwnt ?otmtirl RrMmrnt ObJrctlvrr - Enhancement ?ro_jrct Trade-err, DILl Needs -_ 

Upper 13ICrookcd 551456.7 forvrtry mnrarmnt, unknoun 
Slcu&h contraot flrhlng 

r1c1a in,pect,or 

------_-_-_-m----P ---------------------~~~~~~~~~____________________ 
Plrrrlnt Creek 546.5-551 clo8.d .r.., 1. I+0 udlrntatlon, 2. Iwmvo . . dlJC*-mlaC roll unit 

forrrtry ana(rmnt, urtrr(quality, 6. S&d population 
bat1l~nrtr) 

b. water oontrol 
farm pro&mm objrotlvor, 1. Iqmvr bird hrbltrt, 0. rrlectlw dmdqlnq c. us.r COnrllCLs 

9. Imrrur blrd a.Hlnq, 10. tnhmnor d. miot roil unlta 
fish habitat, 12. Enharm aquatic a. land rcqulrltlon 
habitat, 13. Inarrrra critical hrbltrt, f. lncrmrrd roreatry 
lq. Inorrarr furbearrrr, 15. Incmerr unag*rnt 
realdent uildllfo, $6. Enkanar Endmaw- 8. armto nwtlnq o*vltivr. 
rd r~1.r. 

____________--____-_-~----- 

Maquokcta River .5u.5 
----------------__-_---__________________________ 

1. Re&are radirntatlon, 2. fqrorr a. upland trrrtrnt 
wtw qwllty b. srdlant tmp 

-____________-_________-___-__-___-_ --_-_-____ 
Green Island 546-586.5 

--------------------~~~~~~~~~_~___________________ 
mist roil, qmrrlrnd, 1. Reduaa r~dirntrtlon, 2. Iqrovv 1. dikt, -1st roll unltr 
forrstry unrg~mnt watw quality, 7. Iqrore blrd b. water control 

habitat, 12. Cnhanor qurtlc hrbltat c. relrctlw dmdalnq 
____-_I____-_________-----_- ---_--- ---__- ------------------__-_______-_________________.. 
Brown’s Lake/Pin Oak 542-546 1. Roduce rrdlmntatlon. 2. Ilprovr 1. drfletion dlkc 

al wrtrr quality, 7. Iqrove blrd habitat, b. water control 
10. Erdunoa flrh hnbltrt, 12. Enhancr C. rclrctlrr dmdllnq 
qurtlo habitat, 13. Inerrrrc crltlcal d. uplrnd treatment 
habltrt, lq. Incrrqre furbrarrrr. c. lmprorr access to ?ln Oak 

-~z~~~~~~~~~~~~~~~~~~~~~~~~~~~-~------~-~----- -- -------_- 

Ylllcr’s Lake/Savanna 539-585 

--_ 

(rrrslmd unr(ennt 1. R&n rrdlmrntotlon, 2. Irprovr 
-___-_-_-_____________-____ 

Say 
a. rrlcctlvr dredqlnq 

urtrr qwllty. 7. Iqrovc blrd b. rrroutr creek 
habitat, JO. Enhanoo flrh habitat, c. vow nrvlqrtlon channel 
12. Lnhrncr rquatlo habitat, 
13. Incrrrrr crltlcal rqwtlc habitat 

______~_______~___~~~~~~~~~~~~~~~~~~~~----------- -_____ ~___~_____~~______~~-~~~~~~~ ------------------__~~~~~~~~___________________ 
Keller’s Island 536-540 1. leduw r~dlrntrtlon. 2. I-row a. partlal clorurr of Runnlna 

water quality, 10. lqrovr flrh Slcuqh 
habltet, 12. Lnhmcr aquarlc hrbltat. b. sclcctlvc drcdllnl 
11. Incrqmr furbrrrerr. 

__________________________~~~~~~~~~~~--------------------- ___^_______________________________________________________, 

Labula Lakes 534-536 7. Iqrorr bird habltrt. 8. Incrrarr 
___-----______________ 

. . drcd~~m l 11JJlc Satulm Lake parrlblr lorr of 
rolonlrl neaterr: 10. lncrcrrr flrh b. rcpalr dlkc forrrt habitat 
habitat. 



- 1 _ -__- -- _  

Sprlnl Lake 

Elk Rlvtr 

____-____ 

531-536 clorcd l r*a 1. Re&too rrdimntatlon, 2. lqrow . . dlk. rcpar b. flrhlna .e.x,~ from 
mlrt roll mnrarrnt, uator qubllty, 3. Itilaim hrbltrt, b. water oontrol 

. . potential crcat1on 
r1rcr. 

&rrrrland arnagormt 6. Dlstrlbut ducks, 7. Iqrovo bird 0. rub-lqomdwnts 
or . silt tr.p. 

farm program, forrrtry habitat, 8i fmrrrrr donlrl nortrra, d. l rtrblirh errlent rrptatlon 
unr&cment 9. lnorrrsr bird nqrtln& 10. lnorewr a. darpuatrr drrd(ln& 

firh hsbltst, II. lmrrarr Curb~srrrr, r. open sprlnu 
15. la 

8 
8s~ rqoldrnt wlldllfr. 8. rtrbllltr water levela 

16, C we rndan#ore$ rprolrr. h. remove uoody w(ctation 
1. lsnd l qulrltlon 
J. mirt roll unit 
k. rrgrtatlon control 

-- ---------------_____------________________________ 
526-532 clored area 1. )o&or l rdlmnt~tlon, 2. lqrovo . . deflrctlon dike lost or rloollua~ 

far= pro&ram (to water qusllty, 3. R&elm habltst, b. reletire dred~ln~ 
tlyer ,u;,r * 

be conrrrttd to 7. lqrova bird hsbi’trt, 9. Inorrarr c. v8trr control 
grarrlrnd Soon) blrd nrrtla& 10. Incrrrrr fish habitat, d. rlprrp 

13. lnorrrso orltlosl flrh habitat, a. partl*l closurr rtruccure 
14. lnarrrsr furbrrrrrr, 15. lmrrsrr f. lrlandr 
rrridmt ulldllfr, 16. Lnhance en- 
dsnarred speolrs. 

______---_-v--w --_________________________________________-________ 
524-526 grartland unrlrrnt 1. Redua sedlrnt&tlon, 2. lqrovq a. drrd[ln& 

frr= proarrs uatrr quality. 7. lprorr bird habltst, b. blrrtln& potholrr 
10. lqwerr flrh hrbltat, 12. Enhsnce 0. drvrlop rrstlng cover 
rqurtla hsbltot, 11. Mlntrln furbrrrrr. d. altwnrtlwr to rc6ucr 
11. Mslntsln furbrrrrrr. rrdlrntrtlon 

e. rem** waetetlca 
r. olorurr dike 
I. water control 
h. CaJs~wry rcCla,lp 
1. barrlrr lrlrndr 

______________~________________________I------- 

Lower 13 522.5-521 
------------------____L_______________~~~~~~~~~________________________ 

1. RwNce sedlrntatlon, 2. IlptOV* a. bawler l~landr EValUltP 
wmtw qusllty. 9. Incrcrrr blrd 
ncstlna habltrt. 12. Enhance l quatlC 
habitat. 
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EMP HABITAT PROJECT RANKING PROCEDURES 

ATTACHMENT 2 



EMP Habitat Project Ranking Procedures 
(Revised) 

Program Objectives 
(YES or NO) Projects must meet the defined program 
objectives identified by the UHRBA: 

1. 

2. 

3. 

4. 

5. 

6. 

Protecting, restoring, or improving fish and 
wildlife habitat that has deteriorated, is 
threatened, or will be threatened as a result of 
human-induced or natural impacts; 

Assuring that adverse impacts on the fish and 
wildlife resource of the river system are avoided, 
minimized, rectified or eliminated over time, or 
compensated for; 

Address structural and nonstructural measures for 
environmental enhancement through long-term resource 
monitoring efforts and available documents; 

Address first solutions related to navigation 
impacts including navigation traffic and operation 
and maintenance of the navigation system; 

Address second other human-induced impacts not 
related to navigation, and; 

Address last naturally occurring impacts. 

* Projects must be located along the main channel, side 
channel, backwaters, or mouth of tributaries within the 
UMRS. 

* Projects must provide public benefits and be sponsored 
by a federal, state, or local governmental agency. 

* Projects must not involve rehabilitation pf facilities 
for which maintenances or could be provided under existing 
federal or state programs unless additional habitat benefits 
can be demonstrated. 

* Projects which include the following characteristics 
should be encouraged: 

a) minimal operation and maintenance costs, 

b) minimal land acquisition, 

c) auxiliary benefits to navigation or water quality 



Goals and Objectives for Pools 11-22 
(YES or NO) Projects must meet one or more of the Goals and 
Objectives identified by the EWIC: 

Goal I - Environmental Quality - To preserve and enhance the 
environmental quality, wild character and natural beauty of 
the River's floodplain ecosystem. 

Goal II - Miqratory Birds - To provide the life requisites 
of waterfowl and other migratory birds. 

Goal III - Fisheries and Aquatic Resources - To provide the 
life requirements of fish and other aquatic plant and animal 
life occuring naturally along or in the Upper Mississippi 
River. 

Goal IV - Other Wildlife - To provide the life requirements 
of resident wildlife species. 

Goal V - Endangered Species - To conserve, restore and 
enhance federal and state protected species and the habitats 
upon which they depend. 

Table 1 lists the objective for each goal, example species 
for management, and potential habitat projects that may 
contribute toward achievement of the objective. 

Resource Problems 

Projects will be assessed as to whether they do or do not 
address the following resource problems. For ranking 
purposes, projects which do address the problems will be 
given the points noted in the parentheses and those which do 
not will receive no points for that problem. 

(5) Reduce or rectify backwater sedimentation: Backwater is 
interpreted to be an existing impoundment within the 
floodplain of the Mississippi River System. Reducing or 
rectifying sedimentation involves a degree of blockage of 
incoming sediments or deepening of the basin to set back the 
sedimentation rate. It includes sedimentation from all 
sources and causes. 

(4) Improve water quality: Water quality improvement 
generally includes improving water depth or flow to result 
in overall higher dissolved oxygen levels and/or decreased 
tubidity. 

(3) Increase in important habitat: This problem focuses on 
the lack of important habitat to targeted fauna such as 
waterfowl nesting/feeding areas, fish spawning/wintering 
areas. It includes increasing the productivity of existing 
habitat, increasing the longevity of existing habitat and/or 
creating habitat where previously it was limited. 
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(2) Improved habitat protection: This refers to regulatory 
measures which are taken to protect lands as, for example, 
creating a "closed area" boundary on a refuge. 

(1) Increase in public land base: Land ownership actually 
changes hands under this category, going from private to 
public. 

Ranking Factors 

Projects will be assessed as to whether they address the 
following ranking factors ranging from a high of 3 points 
down to -3 points for adverse impacts. 

(O-3) Fishery benefits: Rating 3 - Direct fishery benefits 
as a major project purpose including rehabilitation of a 
backwater through increasing flow or depth and/or placement 
of fish habitat improvement structures (e.g. Miller's Lake). 

Rating 2 - Significant improvements 
to water quality, enabling spawning or prolonging nursery or 
overwintering benefits (e.g. Potter's Marsh). 

Rating 1 - Some improvements to 
fish habitats by placing riprap or fish structures, for 
example (e.g. Elk River). 

Rating 0 - No fishery benefits, no 
improvement of water quality (e.g. Princeton Refuge, a levee 
improvement project which will not reduce flood frequency or 
increase the interior depth through dredging for borrow). 

(O-3) Wildlife benefits: Rating 3 - Direct wildlife 
benefits as a major project purpose including creation of 
wildlife habitat or intensive management (e.g. Turkey 
Bottoms, Pleasant Creek). 

Rating 2 - Significant improvements 
to wildlife habitat including increasing the food base or 
prolonging the life of an area (e.g. Bay Island). 

Rating 1 - Some wildlife benefits 
as in increased water clarity and therefore an increase in 
aquatic vegetation as waterfowl food source 
(e.g. Peosta/Molo). 

examples). 
Rating 0 - No wildlife benefits (no 

(O-3) Habitat diversity: Rating 3 - Major increase in 
habitat diversity as in flooding a farm field to create a 
wetland (e.g. Turkey Bottoms or island creation, Pool 11). 
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Rating 2 - Significant increase in 
habitat diversity as in dredging out potholes in shallow 
waters or possibly creating islands (e.g. Lower Spring 
Lake). 

Rating 1 - Some increase in habitat 
diversity as in planting mast producers or putting up wood 
duck boxes (e.g. Gardner Division). 

Rating 0 - No increase in habitat 
diversity (no examples). 

(O-3) Innovative/ 
experimental: Rating 3 - A very innovative idea 

(e.g. island creation, Pool 11 or Peoria Lake). 

Rating 2 - Some innovative ideas 
involved in the development of the project (e.g. Upper 
Spring Lake or Potter's Marsh). 

Rating 1 - Some small attempt at a 
new idea (Lower Spring Lake 1. 

examples). 
Rating 0 - Tried and true (no 

(O-3) Longevity: Rating 3 - One of the project 
purposes is to increase the life of the habitat (e.g. all 
the levee protection projects). 

Rating 2 - Project is not 
completely protected but habitats will result in a longer 
life span than without project (e.g. island creation, 
Pool 11). 

Rating 1 - Not expected to last too 
long beyond natural conditions (e.g. Huron Island). 

(no examples). 
Rating 0 - Not worth the trouble 

(O-3) Maintenance: Rating 3 - Very little maintenance 
required ( e.g. island creation, Pool 11 or Huron Island). 

Rating 2 - Some maintenance 
required (e.g. Turkey Bottoms). 

Rating 1 - Regular maintenance 
required (no examples). 

Rating 0 - Heavy maintenance 
requirements (no examples). 



(o-3) socioeconomic: Rating 3 - High socioeconomic 
benefits provided, likely near populous areas, permits 
p,&lic access (e.g. Bay Island). 

Rating 2 - Significant benefits 
provided, most likely in the form of increased production of 
fish and or waterfowl (Turkey River Bottoms). 

Rating 1 - Few socioeconomic 
benefits provided (e.g. Pleasant Creek). 

Rating 0 - No socioeconomic 
benefits (no examples). 

IO-(-3)lAdverse Impacts: Rating 0 - No significant adverse 
impacts (e.g. Turkey River Bottoms or Bay Island). 

Rating -1 - Some adverse impacts, 
may be due to difficulty in dredged material disposal or 
encroachment into wetlands from levee building (e.g. island 
creation, Pool 11). 

Rating -2 - Adverse impacts 
expected, may result form changing hydraulics which may 
actually increase sedimentation rate (no examples). 

Rating -3 - Severe adverse impacts 
resulting from project construction (no examples). 

The ranking points will be added to those of the resource 
problems for an overall score. The scores are then broken 
into "High", "Medium" and "Low" categories and forwarded to 
the River Resources Coordinating Team for their approval. 
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l! This is a partial list. - All projects currently being monitored, designed, or constructed by the 
Rock Island District, with the exception of certain projects developed early on in the program, 
have been evaluated and ranked using the same procedure (see Report, Section 2, page 8). 
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+ Illinois Historic 
hzd Preservation Agency 

Springfield, Illinois 62701 (2 17) 7824836 

State of Illinois Genter 100 W. Randolph Chicago, IL 60601 (312) 814-1409 
- 

b 

21717854997 

CARROLL COUNTY 
Rehabilitation and Enhancement Project 
Spring Lake 
Mississippi River Pool 13 

IHPA LOG #910621022TRW 

September 16, 1991 

I Mr. Dudley M. Hanson, P.E. 
, Chief, Planning Division 

District Engineer 
U.S. Army Engineer District, Rock'Island 
Attention: Planning Division 
Clock Tower Bufldfng - Post Office Box 2004 

1 Rock Island, Illtnois 61204-2004 

Gentlemen: 

Thank you for the opportunity to comment on the Draft Scope of Work for Phase I 
Archaeological Survey for the Spring Lake Rehabilitation Project (EMP). Our staff has 
reviewed this document and have determined that adequate consideration was given to 
cultural resources in the planning stages of this project. 

We have one recommendation for addition to the scope of work. A section stipulating 
that the contractor will provide a map with the location of Giddings probes and Sampling 
tube tests would be helpful in evaluating the Phase I work. This addition could be 
located in Section 5.3~. 

If you have any further questions, please contact Thomas R. Wolforth, Staff 
Archaeologist, Illinois Historic Preservation Agency, Old State Capitol, Springfield, 
Illinois 62701, 2?7/785-1279. 

cl- il;aaa 

Theodore W. Hild 
Deputy State Historic 

Preservation Officer 

TWH:TRW:bb1084A/85 
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Illinois Department of Transportation 
Division of Water Resources 
3215 Executive Park Drive / P.O. Box 19484 / Springfield, Illinois / 62794-9464 

February 20, 1992 

District Engineer 
U. S. Army Engineer District, Rock Island 
Clock Tower Building, P. 0. Box 2004 
Rock Island, Illinois 61204-2004 

Attention: Planning Division 

Gentlemen: 

Thank you for your February 3, 1992 letter concerning the 
Spring Lake rehabilitation project being planned within the 
Mississippi River backwater. An Illinois Department of 
Transportation, Division of Water Resources (IDOT/DWR) permit 
will be required for this project. 

The proposed construction activities within the public body of 
water will be permissible if determined to be in the public 
interest. It is anticipated that the project's impacts on 
public interests will be addressed in the Definite Project 
Report. 

Maintenance and repair to preserve the design capacity 8nd 
function of levees and dikes existing in serviceable condition 
on July 1, 1985 will not require IDOT/DWR authorization. The 
remaining structures should be designed and constructed in a 
manner that will preserve floodway conveyance and storage 
capacities for all floods up to and including the loo-year 
frequency event. 

If you have any questions or comments, feel free to contact Ja:- 
Peters of my staff at 2171782-3862. 

Sincerely, 

w. ‘“kp 
Dennis I,. Kenne , .E., Head 
Technical 

DLK:JSP:lmt 

and Permit Unit 
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34. This nest is being monitored to determine if it is active in 
1992. 

Male yellow-headed blackbirds were seen displaying in an 
emergent wetland on the northeast side of the upper unit in 1991. 
Nesting by this species was not confirmed in 1991. An effort will 
be made in the spring of 1992 to determine whether this species is 
reproducing at Spring Lake. 

River otters use the entire Spring Lake vicinity. Most visual 
observations of otters have been in the upper unit. An adult otter 
with young was seen in the upper unit in 1988. 

The work described in your February 3 letter has the potential 
to provide benefits for most of these state-listed species, but may 
also have adverse effects if it is not carefully planned and 
executed. Most disturbance can be avoided through timing work for 
periods outside of the nesting season of the three bird species. 
Appropriate timing may, however, preclude work in some areas during 
substantial portions of the year. 

The bald eagle presents the greatest challenge in scheduling 
of work on the perimeter levee. Eagles often are present on their 
nesting territory as early as December and may remain in the 
vicinity as late as July to rear their young. If the pair of 
eagles that has nested on the levee occupies this territory in 1992 
and subsequent years, it may be necessary to schedule levee 
rehabilitation along the southern part of the lower unit to occur 
only between August and November. Specific recommendations for 
protection of the eagle nesting site should be developed by those 
most familiar with the situation at Spring Lake. 

Restrictions on the timing of work needed to protect the 
nesting bald eagles will likely also avoid disturbance of double- 
crested cormorants. The cormorants most often nest in the same 
general area as is occupied by the eagles. The long period of 
occupancy by bald eagles includes the entire season during which 
cormorants are likely to be sensitive to disturbance. 

If nesting by yellow-headed blackbirds is confirmed in the 
upper unit in 1992, there may also be a need to schedule work in 
this portion of Spring Lake to avoid disturbance during the most 
sensitive months. We will provide 1992 data on this species to be 
considered in planning levee rehabilitation. 

Direct effects on river otters are unlikely so long as den 
sites are not disturbed by construction activities. The creation 
of more diverse fish habitats should have long-term benefits for 
otters through enhancing their available food supply. 

Thank You for allowing us to review the plans for 
rehabilitation of Spring Lake. We look forward to additional 
opportunities to provide informationthatwill protect state-listed 
species in the area as the project proceeds. 
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Sincer 

OdI$2@ ri 
Carl Bet er, C&&F-- 
Division of Natural Heritage 

CB:GK 

cc: Director Manning 
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Illinois Historic 
.---I Preservation Agency 

Old State Capitol Springfield, Illinois 62701 (2 I 7) 782-4836 

State of Illinois Center 100 W. Randolph Chicago, IL 60601 (312) 814-1409 

2171785-4997 

CARROLL COUNTY 
Rehabilitation and Enhancement Project 
Spring Lake 
Mississippi River Pool 13 

IHPA LOG #910621022TRW 
American Resources Group, Ltd. 
Acres: 178.0 Sites: 0 (new sites) 

March 13, 1992 

Mr. Dudley M. Hanson,, P.E. 
Chief, Planning Division 
District Engineer 
U.S. Army Engineer District, Rock Island 
Attention: Planning Division 
Clock Tower Building - Post Office Box 2004 
Rock Island, Illinois 61204-2004 

Gentlemen: 

Thank you for submitting the results of the archaeological reconnaissance. Our comments 
are required by Section 106 of the National Historic Preservation Act of 1966, as 
amended, and its implementing regulations, 36 CFR 800: "Protection of Historic 
Properties". 

Our staff has reviewed the archaeological Phase I reconnaissance report performed for 
the project referenced above. 

The Phase I survey and assessment of the archaeological resources appear to be 
adequate. Accordingly, we have determined, based upon this report, that no significant 
historic, architectural, and archaeological resources are located in the project area. 

Please retain this letter in your files as evidence of compliance with Section 106 of 
the National Historic Preservation Act of 1966. as amended. 

Theodore W. Hild 
Deputy State Historic 

Preservation Officer 

TWH:TRW:bbll79A/35 

cc: Michael McNerney, ARG-Ltd. 
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UNITED STATES ENVIRONMENTAL PROTECTlON AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

John R. Brown, Colonel 
District Engineer 
U.S. Army Corps of Engineers; 
Rock Island District 
ATTN: Planning Division 
Clock Tower Building 
P-0. Box 2004 
Rock Island, Illinois 61204 

REPLYT0THEAlTENlK)N#: 
ME-19J 

Dear Colonel Brown: 

This is in response to your letter of May 26, 1992 requesting our 
review of the Upper Mississippi River System Environmental 
Management Program Definite Project Report (R-12D) With Integrated 
Environmental Assessment, involving the Spring Lake Rehabilitation 
and Enhancement Project, on the Mississippi River in Illinois. 
Based on our review we offer the following comments. 

The project proposes to restore wetland and aquatic habitat in the 
Spring Lake Wildlife Refuge. Although the project proposes long 
term net benefits, the focus of this review will be assessment of 
the possible adverse impacts that may be foreseeable in the 
interim. 

As a consequence to construction operations, disturbances will be 
inevitable. If the disturbance is abrupt, or substantial, given 
the high ecological diversity within areas subject to enhancements, 
numerous species could potentially be displaced into adjacent 
habitats. These species may not be adequately accommodated, either 
spatially, or in specific needs. Inundation of additional, or new 
species could stress adjacent habitats. Among the species that 
could be displaced are the endangered species that have been 
identified as residing within/near the project area, and a 
significant number of migratory birds that rely on Spring Lake. 
Therefore, the ecological capacity of adjacent habitats should be 
evaluated and plans should be designed to allow an easy 
transitional period. 

Disturbances may effect critical periods for certain species. A 
plan should be devised to phase construction so conflict with 
critical periods -- e.g., migratory periods, breeding cycles, etc., 
can be avoided. Assessment of critical periods should emphasize 
the endangered species, the dominant species, and interdependent 
species (i.e., food chain). 

The enhancement project's benefits are targeted at only a few 
species. Although these target species were chosen to represent a 
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broad range of species, in terms of habitat requirements, certain 
species may have been excluded. Proposed enhancements will require 
alterations which may drastically alter existing habitats for non- 
target species. A specific example is the dike revetment that will 
encompass the inner margin of the project. This revetment could 
seriously disturb present shoreline habitats. Effected species may 
be individually significant; or may have an interdependentA;zie 
with target species, or have an undetermined importance. 
non-target species displacement could present ancillary impacts, a; 
was discussed previously. Therefore, non-target species should be 
evaluated, and the proposal should consider methods to minimize 
impacts to such species. 

In areas that will require vegetative soil stabilization (i.e., top 
surface of the dike, access ways, etc.), selection of vegetation 
should consider creating transitional zones with the structural 
components that boarder the project, so the barrier-effect, between 
habitats within the project and those adjacent to the project, 
might be minimized. Locally indigenous species should be assessed 
for this purpose. 

We appreciate the opportunity to provide our comments on the Spring 
bake Rehabilitation and Enhancement Project. Should you have any 
questions, please contact Pete Rogers, of my staff, at 
312-886-9842. 

k ~~~%?$%ting Chief 
Planning ind Ass;?ssment Branch 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Upper Mississippi River Refuge Complex 
51 East 4th Street 

Winona,Minnerota 55987 

July 13, 1992 

Mr. Jerry Skalak 
Project Manager 
Rock Island District, Corps of Engineers 
Clock Tower Building, P. 0. Box 2004 
Rock Island, Illinois 61204-2004 

Dear Mr. Skalak: 

Enclosed is a signed compatibility determination for the selected alternative 
discussed in the draft Definite Project Report with Integrated Environmental 
Assessment (R-12D) for the Spring Lake (Pool 13) Habitat Rehabilitation and 
Enhancement Project. 

If you have any questions please contact Keith Beseke, Environmental Manage- 
ment Program Coordinator at (507)452-4232. 

Enclosure 

cc: Savanna District 
Chuck Gibbons, RO-SS 

I 
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UPPER MISSISSIPPI RIVER NATIONAL 
WILDLIFE AND FISH REFUGE 

Established 1924 

Compatibility Study 
SPRING IAKE REHABILITATION AND 

ENHANCEKENT PROJECT 

Public Law No. 268, 68th Congress, The Upper Mississippi River Wildlife and 
Fish Refuge Act. 

Purnose for Which Estu 

"The refuge shall be established and maintained (a) as a refuge and breeding 
place for migratory birds included in the terms of the convention between the 
United States and Great Britain for the protection of migratory birds, con- 
cluded August 16, 1916, and (b) to such extent as the Secretary of Agriculture 
may, by regulations, prescribe, as a refuge and breeding place for other wild 
birds, game animals, fur-bearing animals, and for the conservation of wild 
flowers and aquatic plants, and (c) to such extent as the Secretary of 
Comerce may, by regulations, prescribe a refuge and breeding place for fish 
and other aquatic animal life." 

The proposal is a Habitat Rehabilitation and Enhancement project authorized by 
the Water Resource Development Act of 1986 (Pub. L. 99-662). The proposed 
project will be constructed in Spring Lake, a 3,300-acre lake enclosed by a 
natural river bank and a perimeter levee on the Illinois side of the Upper 
Mississippi River. It is divided into an upper and lower lake by a cross 
dike. It is located between river miles (RH) 532.5 and 536.0, approximately 
two miles south of Savanna, Illinois. 

Spring Lake was historically a highly productive and heavily used feeding and 
resting area for migratory waterfowl. However, due to breaching of the 
perineter levee, deposition of sediments into Spring Lake, primarily during 
flood events, has caused a gradual decline in the quality and availability of 
aquatic habitat in Spring Lake. Breaches have prohibited annual maintenance 
of the perimeter levee system. Areas adjacent to breach sites also have 
deteriorated. Waterfowl use in the Upper Lake has diminished because of the 
invasion of woody vegetation and undesirable aquatic plant species, thereby 
reducing quality food plant species. In addition, the shallow water 
conditions and low flows in the Lower Lake during the summer months cause 
dissolved oxygen levels to drop. The evaluation technique which was used to 
determine habitat suitability identifies lack of dissolved oxygen as a 
limiting factor for enhancement of the fishery in the Lower Lake. 
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The goals for this project are the enhancement of aquatic and wetland 
habitats. In order to accomplish these goals, the following design objectives 
were identified: (1) improve water quality for fish; (2) maintain backwater 
lake; (3) provide reliable food source in Upper Lake for migratory birds; and 
(4) provide reliable food source in Lower Lake for migratory birds. 

The propored project consists of construction of three independent water- 
controlled cells in the Upper Lake; construction of a gated inlet structure 
and associated excavated channels in the Lower Lake; construction of a 108- 
acre water-controlled hemi-marsh in the Lower Lake; and restoration of 7.1 
miles of perimeter levee. 

The proposed construction in the Upper Lake will allow a combination moist 
soil and managed marsh operation plan. This will meet the project objective 
of providing a reliable food resource in the Upper Lake for migratory birds. 
Habitat diversity for other marsh-dwelling species will be an additional 
output. 

The proposed gated inlet structure and associated excavated channels in the 
Lower hke will allow for flow and dissolved oxygen dissipation throughout the 
Lower Iakt. This feature will substantially improve the water quality and 
aquatic habitat in the Lower Lake. 

The proposed heri-marsh development will provide greater habitat diversity and 
reliability. 

More details of the project, including maps and engineering drawings, are 
contained in the draft report entitled, "Upper Mississippi River System 
Environmental Xanagement Program Definite Project Report With Integrated 
Environmental Assessment (R-120) Spring Lake Habitat Rehabilitation and 
Enhancement, Pool 13, Upper Mississippi River, Carroll County, Illinois," 
prepared by the Rock Island District, Corps of Engineers. 

Anticinattd Imoacts on Refune Purooseg 

As a result of the project fish and wildlife populations should increase which 
will be a direct benefit toward maintaining and accomplishing refuge purposes. 
The above-mentioned report contains additional information on the project's 
impacts. 

The proposed project works toward the accomplishment of the stated objectives 
of the refuge. 

The proposed project is compatible with purposes for which the refuge was 
established. 
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IN RJ3l.Y RLFFA TO 

United States Department. of the Interior 
FISH ANDWILDUFE SERVICE 

UPI’ER MlSWSSIPM RIVER NATlONAL U’KDLIFE AND FISI I RER GE 
51 E FOIIRTH .srHEET - KooM InI 

WIM~NA.MWNESOTA SSOF17 

Colonel Albert J. Kraus 
Rock Island Corps of Engineers 
Clock Tower Building 
Rock Island, IL 61204 

Dear Colonel Kraus: 

October 24, 1992 

This is in rerponra to a requsst from Barb Kimhr (ED-DN) for information on 
the importance of the Spring Lake EMP project to the U.S. Fish and Wildlife 
Service (Service). 

The Spring Laka Closed Area is a 3,300-acre unit managed by the Service as 
part of the Upper Hississippi River National Wildlife and Fish Refuge 
(Refuge). The area is within ths Mssissfppi Flyway and is dofignated as an 
area of major concern under the North American Watarfowl Management Plan. 
The Refuge EIS/Master Plan also addresses the significance of rehabilitation 
projecta within the Spring Lake Closed Area stressing the value for 
canvasbacks, blue-winged teal, pintails and scaup. 

Closed areas are very important not only for the food resources and wildlife 
habitat they provide, but especially for the sanctuary they provide duriw the 
waterfowl hunting season. The Spring Lake Closed Area is unique Ln being the 
only inviolate closed area on the Refuge excluding all emtry from October 1 
through the last day of the waterfowl hunting season. Other closed areas on 
the river allow entry by boaters for fishing. sightseeing, etc. which disturbs 
waterfowl and subjects them to hunting mortali.ty outside the closed area. Any 
project which improves the water management capability or ultimately improves 
the food reserves within a closed area and especially within an inviolatr 
closed area such as Spring Lake is extremely important. 

The Spring Lake Closed Area also is unique with its diversity of water regimes 
and aquatic habitats within a relatively small area providing both food and 
shelter for a variety of wildlffe species. 

Through the EMP project, the Spring Lake lower unit will be improved for 
submerged aquatic vegetation, wnterfowl (divers) and fish. The managed marsh 
adjacent to Goose Point Overlook will provide improved habitat for waterfowl 
(puddle ducks), muskrats, fish (spawning habitat), shorebirds and wading birds 
after water management capabilities is added by the EMP project, The Spring 
Lake upper unit with two cells for moist soil management will maximize natural 
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seed production per acre for geese and waterfowl (puddle ducks), rhorebirds 
and wading birds. Whils recognizing that the optimitatLon of the upper unit 
for these species will result in a degradation of habitat for non-target 
species, the outputs of the RNP project are consistent with Ssrvfca managemant 
goals for this area. In addition, the third cell as a managed marsh will 
continue to provida dense cnergent vegetation for the stat.-endangered yallow- 
headed blackbird as well an habitat for tha rails and bfttmrno. 

Within a relatively small area, improved habitat crsated by the EKP project 
will benefit a variety of wildlife opecieo end will provide a gradation of 
water regimes as well an habitat types from which wildlife can select or 
relocate as the season and/or water levels fluctuate. 

If you havo any questions regarding these counts, please give III(L a call at 
507/452-4232. 

Sincerely, 

ames R. Lennartson 
Manager 

A-14 



m 
- ?lw United States Department of the Interior &= 

FISHANDWILDLIFE SERVICE 
Rock Island Field Office (ES) 

4469 - 48th Avenue Court 
lNREF%YRFFERlO RwkIsland,IIIinois61201 

309/793-5800 

Colonel Albert J. Kraus 
District Engineer 
U.S. Army Engineer District 

Rock Island 
Clock Tower Building, P.O. Box 2004 
Rock Island, Illinois 61204-2004 

Dear Colonel Kraus: 

November 16, 1992 

This letter constitutes our final Fish and Wildlife Coordination 
Act (FWCA) report for the Spring Lake Habitat Rehabilitation and 
Enhancement Project (BREP) in Pool 13 Upper Mississippi River, 
Carroll County, Illinois. It has been prepared under the 
authority of and in accordance with the Fish and Wildlife 
Coordination Act (48 Stat.401, as amended; 16 U.S.C. 661 et 
seq.); the Endangered Species Act of 1973, as amended; and in 
accordance with the Fish and Wildlife Service's Mitigation 
Policy. 

The Spring Lake HREP is a component of the Upper Mississippi 
River System Environmental Management Program (EMP) authorized in 
Section 1103 of the Water Resource Development Act of 1986. The 
goal of the EMP is to implement "...numerous enhancement 
efforts... to preserve, protect, and restore habitat that is 
deteriorating due to natural and man-induced activities." 

The project area is owned in fee title by the Army Corps of 
Engineers and operated under a General Plan and Cooperative 
Agreement with the U.S. Fish and Wildlife Service as a part of 
the Savanna District, Upper Mississippi River Wildlife and Fish‘ 
Refuge (UMRWFR). The National Wildlife Refuge System 
Administration Act requires that a compatibility study be 
approved and special use permits issued prior to construction. 
These documents are approved by our Regional Director and will be 
forwarded to you under a separate cover. 
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DEBCRIPTION OF TEE STUDY AREA 

Spring Lake is a closed area within the UMRWFR, Savanna District, 
and is located on the east bank of the Mississippi River directly 
south of Savanna, Illinois, between River miles 531.5 and 536.0. 
The refuge is approximately 3,300 acres of habitat managed mainly 
for migratory birds and fish. It is divided into two distinct 
units which are physically separated by a 2-year event levee. 
The upper unit, approximately 560 acres in size, is managed as 
shallow wetlands. The existing habitat consists of heavily 
vegetated sections interspersed with areas of open water. Water 
depths vary from a few inches to one to two feet in the deeper 
pools. Water levels can fluctuate dramatically, depending on 
river levels or the management goals of the refuge staff. A 
water control structure located in the southeast corner of the 
upper unit aids in the manipulation of water levels inside the 
levied area. Lack of adequate lateral ditching and a non- 
functional pump has prevented proper management of this area in 
recent years. A 20 acre tract along the northwest boundary of 
the upper unit is bottomland forest that continues to encroach 
into the shallow wetlands. 

The lower unit encompasses the remaining 2700 acres and is a 
mixture of deep and shallow water habitats. A large portion of 
the lower unit is shallow water, varying between 12 and 36 inches 
in depth. Dense stands of lotus, cattails, and bulrush dominate 
these shallow areas during the summer months. Deeper areas are 
sparsely scattered throughout the lower unit and are generally 
the result of past dredging or ditching activities. These pools 
are approximately 10 to 12 feet in depth. A number of islands 
are also located within the confines of the lower unit. One 
unique feature of the lower unit is a 100 acre hemi-marsh, 
located on the southeastern fringe of the refuge. This area is 
heavily vegetated with aquatic flora which becomes increasingly 
more dense throughout the summer months. The marsh is inundated 
with flood waters during the spring and other periods of high 
flow, but only a small percentage of the water remains through 
the fall as viable open water habitat. 

As part of the Upper Mississippi River Wildlife and Fish Refuge, 
the project area is managed by the U.S. Fish and Wildlife Service 
as a wildlife refuge. Management practices focus on providing 
feeding and loafing areas for migratory waterfowl. The area is 
closed to the public for approximately two months during the 
annual waterfowl season. During this time it can receive large 
concentrations of ducks and geese. The area also serves as an 
important stopover site for migratory waterfowl and other birds 
during their spring migration. 

The fisheries resource in Spring Lake is well known and the area 
is seasonally used by commercial and sport fishermen. During the 
early winter when sufficient dissolved oxygen is available, ice 
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fishing is a popular recreational activity. Other resource based 
activities include: furbearer trapping, upland game hunting, 
wildlife viewing, hiking, and camping. 

PROJECT GOAL8 AND OBJECTIVE 

The overall objective of the Spring Lake HREP is to rehabilitate 
and enhance the existing fish and wildlife habitat by restoring 
diversity to the floral and fauna1 communities. This will be 
accomplished by structural measures that will protect the area 
and facilitate extensive management of the upper unit. By 
improving the quality of the existing habitat and providing 
different management alternatives (moist soil unit, managed 
marsh), the upper unit has the potential to become a more 
productive and diverse wetland. The moist soil unit would be 
actively managed for invertebrates and food plant species which 
would be utilized by large concentrations of migrating birds, 
including waterfowl. The managed marsh would support 
approximately equal amounts of open water and vegetated areas, 
attracting a variety of wetland species. A similar scenario is 
also proposed for the 100 acre hemi-marsh located in the 
southeast corner of the lower unit. 

A secondary goal of the proposed project is to improve the 
aquatic habitat of the lower lake. This can be accomplished by 
implementing two additional project features. First, the amount 
of sediment reaching the lower pool could be reduced 
substantially by improving the existing levee surrounding the 
project area. This would improve water quality, provide areas of 
deep water habitat, and stimulate the growth of desired aquatic 
vegetation (i.e. wild celery). Secondly, the installation of a 
water control structure and the dredging of a series of deep 
channels would facilitate the movement of currents high in 
dissolved oxygen throughout the lower lake, enhancing the year- 
round fisheries resource. 

The analysis of the existing study area conditions, future 
conditions without the proposed project, and alternatives for 
future conditions with the proposed project were accomplished 
using the Wildlife Habitat Appraisal Guide (WHAG). These 
procedures were developed by the Missouri Department of 
Conservation and the USDA Soil Conservation Service. The Spring 
Lake analysis employed a multi-agency team approach with 
personnel from our field office, the Savanna Refuge office, Army 
Corps of Engineers, and Illinois Department of Conservation. 

The WHAG analysis is a habitat evaluation system for numerically 
accessing the quality of a given habitat for selected target 
species on a 0.1 (low) to 1.0 (high) scale. This numerical value 
is referred to as the habitat suitability index (HSI). The HSI 
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compares the existing and future habitat conditions to an optimal 
habitat condition for a selected set of evaluation species. When 
the HSI is multiplied by the available habitat within the project 
area, a measure of the available habitat quality and quantity 
(habitat units (HU]) is provided. The WHAG procedure also 
identifies limiting factors or critical life requisite for each 
evaluation species. In the absence of these critical life 
requisites, the habitat is considered to be unsuitable for that 
species and the HSI falls to a value of 0.1. Average Annual 
Habitat Units (AAHU's) calculated for each evaluation species, 
reflects expected changes in habitat conditions over a 50 year 
period of analysis. 

Existing habitat conditions were evaluated on-site by the 
interagency team. Future conditions with and without the project 
were then estimated using the expertise of the team members. 
Several management alternatives were used to compare HSI values 
for future conditions with the project. For project planning and 
impact analysis, project life was established at 50 years. To 
facilitate comparison, target years (TY) were established at 0 
(existing conditions), 1, 25, and 50 years. 

The WHAG procedures were also employed to evaluate the aquatic 
habitat by using selected fish evaluation species. Similar to 
the HSI values for the terrestrial species, a HSI of 0.1 
indicates that the habitat is of little value for the evaluated 
species. 

ENDANGERED SPECIES 

Two species protected under the Endangered Species Act of 1973, 
as amended, are listed as occurring in the project area. The 
bald eagle (Haliaeetus leucocephalus) is known to breed and 
winter in Carroll County, Illinois. The peregrine falcon (Falco 
peregrinus) uses the area only during its migration. The 
habitats utilized by these birds in the project area will not be 
impacted as a result of the proposed project, therefore, impacts 
to these species are not anticipated. 

This precludes the need for further action on this project as 
required under the Endangered Species Act. Should this project 
be modified or new information indicate that endangered species 
may be affected, consultation should be initiated. 

Several state endangered species, as identified by the State of 
Illinois, have been known to occur within the study area. We 
recommend the Illinois Department of Conservation be contacted to 
help identify these species and possible project impacts and 
benefits. 
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EXISTING FISH AND WILDLIFE RESOURCES 

Terrestrial 

Habitat types associated with the project site include aquatic, 
non-forested wetlands, and forested wetlands. These habitats are 
not likely to change significantly over the life of the project 
due to the low siltation rate of this backwater area. The upper 
unit currently provides marginal to excellent habitat for the 
WHAG evaluation species (Table 1.1). 

Table 1.1. Spring lake Upper Unit HREP existing terrestrial 
habitat suitability index, existing HU's, and AAHU's without 
project. 

Species like the least bittern (Ixobrychus exilis) that prefer 
heavily vegetated areas and are better adapted for these habitat 
conditions have relatively high HSI values. The Canada goose and 
mallard, on the other hand, have comparatively low HSI values. 
These low values are a result of unpredictable fall water levels 
and the absence of food plant species. 

The hemi-marsh located at the south end of the lower unit, is 
very similar to the present condition of the upper unit. The 
marsh is heavily vegetated with very little open water remaining 
in the area by fall. Although this situation provides habitat to 
some of the evaluation species, most of the HSI values for this 
area are extremely low. Many species are deterred from fully 

5 

A-19 



utilizing the available habitat due to the year round fluctuation 
of water levels and the dense stands of cattail and bulrush. 

Aquatic 

WHAG results for the existing aquatic habitat indicates poor or 
unsuitable habitat for the evaluation species (channel catfish, 
walleye, largemouth bass). The HSI values of 0.1 for all of the 
evaluation species are a result of shallow water conditions, 
which results in low concentrations of dissolved oxygen 
(limiting factor) during critical periods of the year. Although 
a rating of 0.1 usually indicates that the habitat has little 
value, the study area is known to provide seasonal periods of 
good habitat for many fish species. This is evident, in that the 
Spring Lake area does receive some fishing pressure during 
certain periods during the year. 

FUTURE WITHOUT PROJECT 

Torrostrial 

It is not likely that the study area will experience significant 
successional changes over the life of the project. The 
vegetation in the upper unit and the hemi-marsh will continue to 
become more dense and encroach on areas that are now open water. 
Because of the levee protection, the vegetation changes will 
result from a buildup of decaying vegetation rather than 
siltation. The area is protected by a 50 year levee on the 
upstream end and the silt load is likely to fall out of flood 
waters entering from the downstream side. The encroachment of 
woody vegetation in the northwest portion of the upper unit will 
continue to expand. As a result of these conditions, the HSI's 
for most species show only gradual changes over the project's 
life. 

Aquatic 

The aquatic habitat of the lower unit does not show any 
significant changes over the life of the project according to the 
WHAG analysis. The insufficient amount of dissolved oxygen 
remains a limiting factor, keeping the HSI values at 0.1 for the 
evaluation species. As with the upper unit, it is unlikely that 
the lower unit will experience a significant loss in aquatic 
habitat due to siltation. 

FUTURE WITH PROJECT 

Terrestrial 

WHAG was used to analyze three management alternatives for the 
upper unit of Spring Lake. The first alternative evaluates 
managing the entire area as a moist soil unit. The second 
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alternative consists of managing the area as a managed marsh. 
The third alternative looks at dividing the area into three units 
and managing one of the units as a managed marsh and the other 
two as moist soil units. In each alternative a two-way pump 
would be installed to control water levels, discouraging or 
encouraging the growth of vegetation. In addition, with the 
third alternative a series of levees would have to be constructed 
and stoplog structures installed in order to be able to manage 
each of the three areas as distinct units. 

Three alternatives to improve the terrestrial habitat of the 
hemi-marsh were also analyzed in this evaluation. The first 
alternative consists of constructing a two-year event levee 
around the area. This would increase the average water depth in 
the marsh by approximately two feet, storing roughly 200 acre 
feet of water. The second alternative includes of a two-year 
event levee, a water control structure, and pump. This 
alternative would have the same water depths and storage capacity 
as the first alternative, but the addition of a pump and control 
structure would allow for more intensive management. The third 
alternative consists of raising the levee to a five-year event, 
increasing the water depths to approximately four feet and 
doubling the storage capacity to 400 acre feet. A water control 
structure and pump would be installed to allow for the 
manipulation of water levels. This alternative would have 
similar management options as in the second alternative with the 
added benefit of having increased flexibility in water level 
management. 

Aquatic 

To improve the aquatic habitat of lower Spring Lake two 
alternatives were discussed. The first alternative is the 
construction of channels and the installation of an inlet 
structure on the upper end of lower Spring Lake. The channels 
will increase the amount of deep water habitat available to fish 
and facilitate the distribution of dissolved oxygen throughout 
the lower lake. The inlet structure would provide a continual 
supply of oxygenated water, preventing anoxic conditions during 
critical periods of the year. 

The second alternative was discussed, but not analyzed using 
WHAG, nor recommended for construction. This alternative 
consisted of placing a control structure in the levee break at 
the lower end of Spring Lake, cutting it off from the main 
channel. This alternative was eliminated from further 
consideration because of potentially negative fishery impacts 
that include reduced access to and from the main channel for 
spawning, for larval sauger and walleye, and for wintering 
habitat. This alternative was also inconsistent with refuge 
policy of retaining lower Spring Lake as a backwater of the 
Mississippi River. 
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DISCUSSION 

Terrestrial 

Management consideration for upper Spring Lake included three 
alternatives that were used to calculate average annual habitat 
units (AAHU's) using the WHAG methodology. Each alternative was 
compared to without project conditions as well as to the other 
alternatives (Table 2.2). 

Table 2.2. Average Annual Habitat Units for without project 
conditions and the three proposed management alternatives 
for the Upper Unit of Spring Lake. Total acreage is 560 
acres. 

** Moist Soil 

SPECIES 1 Without Alt. I Alt. I Alt. 
1 Project 1 1* I 2** 3*** 
I I I I 

Mallard 1 114.3 1 214.2 1 395.4 1 288.3 
I I I I 

Canada goose 1 113.2 1 211.7 1 367.0 1 273.2 
I I I I 

Least Bittern 482.3 1 424.8 1 60.5 1 214.3 
I I I I 

Lesser Yellowlegs 1 214.6 1 361.0 1 57.8 1 184.0 
I I I I 

Muskrat 259.6 439.7 58.2 217.8 

King rail 351.7 391.7 59.1 198.5 

Green-backed heron 1 340.9 I 375.1 I 58.8 1 191.2 

Wood duck 

Beaver 

American Coot 372.4 1 411.8 1 58.4 206.3 

Northern parula 

Proth warbler 

*** 237 acres managed marsh; 298 acres moist soil 

The first alternative consists of managing the entire upper unit 
as a managed marsh. AAHU's for this alternative show a sizable 
increase for most evaluation species when compared to the without 
project conditions. The second alternative consisted of managing 
the entire area as a moist soil unit. As expected, this 
alternative shows substantial increases in AAHU's for mallard and 
Canada goose, but AAHU's for other species drop well below that 
of the present habitat. The third alternative is a combination 
of the first two. The area would be divided into three distinct 
units. A series of earthen dikes and stoplog structures will be 
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used to facilitate water control on the units. Approximately 237 
acres will be maintained as a managed marsh. The other two units 
of 160 acres and 138 acres will be managed as moist soil Units. 
To calculate AAHU's for this alternative a WHAG analysis using 
237 acres as a managed marsh and 298 acres as moist soil was 
performed. The AAHU's were added together to provide the 
numerical information provided for alternative three in Table 
2.2. This alternative shows that by actively managing upper 
Spring Lake partially as a managed marsh and partially as a moist 
soil unit, habitat can be provided for species better suited for 
a marsh habitat, while simultaneously enhancing the area for 
migratory waterfowl. 

With the hemi-marsh three alternatives were compared to future 
without project conditions to measure the benefits derived by 
each alternatives. As Table 3.3 indicates each of the 
alternatives for the hemi-marsh show increases over the future 
without project scenario. 

Table 3.3. Average Annual Habitat Units for the existing 
conditions and the three alternatives for the 108 acre 
hemi-marsh. 

" 
Beaver -M--V ----- ----- -_--- 

American coot 81.3 81.5 88.7 87.7 

Northern parula -_--- ----- ----- ----- 

Prothonotary warbler V-V-- ----- ----- ----- 

The first alternative, a two-year levee with no water control, 
shows only a slight increase for some of the evaluation species. 
The second alternative, a two-year levee with water control, 
indicates a substantial increase in AAHU's over the 50 year 
period of analysis for several species. Constructing a 5-year 
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levee with water control, indicates similar increases in the 
AAHU's as the second alternative. Both of these alternatives 
would provide habitat for the widest range of species. Since the 
last two alternatives appear almost identical in the benefits 
derived, the construction cost of additional levee may be the 
deciding factor in choosing an alternative. 

Aquatic 

Comparison of the AAHU's calculated for the aquatic habitat 
analysis indicates a substantial increase in habitat for all of 
the evaluation species. Table 4.4 illustrates the changes in 
AAHU's for the aquatic species in lower Spring Lake. 

Table 4.4. HSI's and AAHU's of the fish evaluation species for 
future without and future with nroiect conditions. 

SPECIES 

Walleve I 0.10 I 241.4 I 0.55 I 1326.8 

For the purpose of comparing AAHU's without project to AAHU's 
with project conditions, all HSI's of 0.1 were multiplied by the 
amount of available habitat. Therefore, for this analysis each 
evaluation species having a HSI value of 0.1 is assumed to have 
AAHU's of 241.4. The aquatic habitat benefits derived from 
implementing the project are not only substantially greater than 
conditions without project, but they are also unlikely to 
significantly decrease over time. This indicates that benefits 
to the aquatic habitat will extend beyond the period of analysis 
used for this project. 

The Spring Lake project is a combination of several features 
under the umbrella of the perimeter levee improvement. While 
sedimentation is not anticipated to be a significant factor in 
future habitat degradation in the project area, levee 
improvements are needed to insure the successful implementation 
and longevity of the habitat benefits. The upstream levee 
breech, originally part of the levee improvements proposed for 
the Spring Lake HREP, was repaired in 1991 using dredged 
material from nearby channel maintenance operations. 
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The upper unit improvements and the hemi-marsh are oriented to 
wildlife, while the lower unit features will be most beneficial 
to fish. Both the upper unit features and the hemi-marsh provide 
flexibility for the management of these areas to provide benefits 
to a wide range of species. It is clear in the WHAG analysis 
that managing the entire upper lake as a single unit, or under a 
single management strategy is unsatisfactory in terms of 
objectives for migratory waterfowl and habitat diversity as well 
as an impractical size for intensive management. The dividing 
levees, stoplog structures, reversible pump, and integrated 
wetland management strategy provide the most flexibility and 
habitat benefits. The hemi-marsh feature will accomplish the 
same objectives and provide a demonstration and educational area 
for the hemi-marsh concept. 

As is the case with many Mississippi River backwater areas, the 
lower unit of Spring Lake has limited aquatic value due to low 
dissolved oxygen levels at critical times of the year. The water 
control structure (to inlet oxygen-rich river water) and channel 
dredging (to facilitate dispersion of the oxygen) will alleviate 
the anoxic condition, and make more of the lower unit suitable 
for piscine use. The dredged channels will also provide 
additional deep water habitat and diversity in lower Spring Lake. 
We recognize that the lack of sufficient dissolved oxygen and 
depth diversity are the limiting factors in providing year-round 
fisheries habitat in the lower Spring Lake, we are also unable to 
provides specific data as to the length and depth of the proposed 
channel cuts. As additional data becomes available we may find 
that it is necessary to increase the proposed channel cuts in 
length and/or depth to provide sufficient dissolved oxygen to the 
entire backwater area. Or we may discover that the cuts were 
more than needed and this information can be applied to future 
projects. 

Therefore, we recommend: 

1. The perimeter levee improvements be made to protect 
Spring Lake and the recommended habitat improvements. 

2. The three-cell alternative for the upper unit be 
constructed. 

3. The improvements for the hemi-marsh in the lower unit 
be constructed to provide water depths of approximately 
three feet. 

4. The inlet structure and deep channels be constructed in 
the lower unit. 
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5. Continue to refine the dredged channels in the lower 
unit as additional data becomes available. 

Field Supervisor 

TR:sjg 
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DEPARTMENT OF THE ARMY 
ROCK ISLAND DISTRICT CORPS OF ENGINEERS 

CLOCK TOWER BUILDING - PO BOX 2004 
ROCK ISLAND ILLINOIS 61204-2004 

March 12, 1993 

Engineering Division 
Environmental Engineering Section 

Mr. Bruce Yurdin 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, IL 62706 

Dear Mr. Yurdin: 

Enclosed is a copy of the draft Definite Project Report with 
integrated Environmental Assessment for the Spring Lake habitat 
rehabilitation and enhancement project. This project is located 
in Pool 13, Upper Mississippi River Miles 532 through 536 in 
Carroll County, Illinois. The report contains a 404 (b) (1) 
evaluation of the proposed project features. These features 
include levee rehabilitation, wetland management unit 
construction, mechanical channel excavation, and water control 
structure construction. Also, enclosed is a copy of the Joint 
Public Notice which was issued on March 3, 1993. 

Following your review of these documents, we request a water 
quality certification or waiver pursuant to the provisions of 
Section 401 of the 1977 Clean Water Act. Early consideration of 
this matter would be appreciated as we are scheduled to initiate 
preparation of construction plans and specifications this year. 
Construction is scheduled to begin in the fall of 1994. 

Thank you for your assistance in this matter. The point 
of contact for this project is Ms. Barbara Kimler, P.E., 
(309) 788-6361, ext. 6643. 

Sincerely, 

Robert W. Kelley, P.E. 
Chief, Engineering Division 

Enclosures 
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United States Department of the Interior 

OFFICE OFTHE SECRETARY I 
OFFICE OF ENVIRONMENTAL AFFAIRS I 

230 S. DEARBORN, SUITE 3422 
cMcACO,ILLTNOIS60604 

ER-93/093 
March 19, 1993 

Colonel Albert J. Kraus 
Rock Island District Engineer 
U.S. Army Corps of Engineers 
Clock Tower Building, P.O. Box 2004 
Rock Island, Illinois 61204-2004 

Dear Colonel Kraus: 

The Department of the Interior (Department) has reviewed the Draft Definite 
Project Report with Integrated Environmental Assessment for the Spring Lake, 
Carroll County, Illinois. The subject document for the proposed project is 
adequate with respect to fish and wildlife resources, recreational resources, 
and mineral resources. The Department has no other comments on the document. 

We appreciate the opportunity to review the document and provide comments. 

Sincerely, 

~iLQ-u~~* 
Sheila Minor Huff 
Regional Environmental Officer 
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a e State of Illinois 

ENVIRONMENTAL PROTECTION AGENCY 
Mary A. Gade, Director 2200 Churchill Road, Springfield, IL 62794-9276 

1 

2177782-0610 

April 22, 1993 

Mr. James H. Blanchar, P.E. 
Chief, Operations Division 
Rock Island District 
Corps of Engineers 
Clock Tower Building 
Rock Island, Illinois 61201 

Re: Rock Island District Corps of Engineers Spring Lake EMP -- 
Mississippi River 
Log K-1187-92 CCoE Appl. 2537701 

Dear Mr. Blanchar: 

This Agehcy received a request on March 16, 1993, from the Rock Island 
District Corps of Engineers requesting necessary comments for environmental 
consideration concerning the rehabilitation of Spring Lake, including the 
construction of a pump station, the raising and modification of perimeter and 
cross dike levees using material excavated for adjacent channels, and the 
excavation of internal water distribution channels, with the excavated 126,636 
cubic yards of material used to create 10 nesting islands. We offer the 
following comments. 

Based on the information included in this submittal, it is our engineering 
judgment that the proposed project may be completed without causing water 
pollution as defined in the Illinois Environmental Protection Act, provided 
the project is carefully planned and supervised. 

These comments are directed at the effect on water quality of the construction 
procedures involved in the above described project and is ti an approval of 
any discharge resulting from the completed factltty, nor an approval of the 
design of the facility. These comments do & supplant any permit 
responsibilities of the applicant towards this Agency. 

This Agency hereby issues certification under Section 401 of the Clean Water 
Act (PL 95-2171, subject to the applicant's compliance with the following 
conditions: 

1. The applicant shall not cause: 

a. violation of applicable water quality standards of the Illinois 
Pollution Control Board, Title 35, Subtitle C: Water Pollution Rules 
and Regulations; 
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b. water pollution as defined and prohibited by the Illinois 
Environmental Protection Act; and 

Page 2 

2 

C. interference with water use practices near public recreation 
water supply intakes. 

The applicant shall provide adequate planning and supervision dur 
project construction period for implementing construction methods 

leanup procedures necessary to prevent water polluiion and 

3 

4. 

5. 

6. 

7. 

areas or 

ing the 

processes and c 
control erosion 

Any spoil mater 
returned to the 
compliance with 

ial excavated, dredged or otherwise produced must not be 
waterway but must be deposited In a self-contained area in 
all State statutes, regulations and permit requirements 

with no discharge to the waters of the State unless a permit has been 
issued by this Agency. Any back filling must be done with clean material 
and placed in a manner to prevent violation of applicable water quality 
standards. 

All areas affected by construction shall be mulched and seeded as soon 
after construction as possible. The applicant shall undertake necessary 
measures and procedures to reduce erosion during construction. Interim 
measures to prevent erosion during construction shall be taken and may 
include the installation of staked straw bales, sedimentation basins and 
temporary mulching. All construction within the waterway shall be 
conducted during zero or low flow conditions. 

The abplicant shall be responsible for obtaining an NPDES Storm Water 
Permit prior to initiating construction if the construction activity 
associated with the project will result in the disturbance of 5 (five) or 
more acres, total land area. An NPDES Storm Water Permit may be obtained 
by submitting a properly completed Notice of Intent (NOI) form by 
certified mail to the Agency's Division of Water Pollution Control, Permit 
Section. 

The applicant shall implement erosion control measures consistent with the 
"Standards and Specifications for Soil Erosion and Sediment Control" 
(IEPA/WPC/87-012). 

Prior to the start of construction, the applicant shall provide to the 
Agency plans and specifications for controlling erosion of the levee and 
dike slopes during construction. Plans should also address erosion 
control at the nesting islands. 

This certification becomes effective when the Department of the Army, 
Corps of Engineers, includes the above conditions #l through 6 as 
conditions of the requested permit issued pursuant to Section 404 of 
PL. 95-217. 
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Page 3 

This certi flcation does not grant immunity from any enforcement action found 
necessary by this Agency to meet Its responsibilities In prevention, 
abatement, and control of water pollution. 

Division of Water Pollution Control 

TGM:BY:dks/806v, 28-30 

cc: IDOT, Dlvislon of Water Resources, Sprlngfleld 
USEPA, Region V 
DWPC, Records Unit 
DWPC, Field Operations Section, Rockford 

A-31 



UN~DSTA~~SENV~RONMEHTMPROTECTK)NAGENCY 
REGiONS 

~WESTJACU~WBOULEVARD 
CHfCAGO.IL 8060KW0 

JohnR.Emwn,oolcmel 
U.S. Army D&Strict Imgirreer 
Ro& Island District Corps of Engineers 
Clock Tower Building 
P.0. Box 2004 
ROCJC Island, IL 61204 

DearMr.Brown: 

!fhe hfomtion pr~idcd by Steve Peacock, mwirome~~l Analysis 
Branch, through telephone correspondence with Pete Rogers of my 
staff on May 12,1993, has adequately addressed our cements 
regarding the Dr8ft Definite project Report (R-X2D) ~5th 
Integrated Rnvironmntal Assessment forthe SpringLake 
Rehabilitation and ahancexmnt. merefoz X&al ears that 
~gnifkantimpactstotheenvSrommnt % 
from the proposed action. 

lytoresult 
Hwwer,vherepracticahle, artificial 

zitat cmrpcments, e.g., nesthg si 
3 

,bitd houses, feeders, 
-, should be provided for non-targ 

habftatloss. 
8peaies to mitigate the 

Thank you for allowhg us to provide cur tzoments- sharldany 
additional infomation ever bwmme avatiable, indkating the 
potential for adverse impacts on the emrircmment, we would 
appreciate an opportunity to conduct a subsequent review. 

If you have any questions, please contact Pete Rogers of my staff 
at (312) 886-9842. 

Planning arxl Assessment Branch 
Phnning and Management Division 

cc. Steve Peacock, Biologist 
Environmental Analysis Branch 
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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F). 

SPRING LAKE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIXB 
CLEAN WATER ACT 

SECTION 404(b)(l) EVALUATION 

SECTION 1 - PROJECT DESCRIPTION 

Location 
General Description 
Authority and Purpose 
General Description of the Dredged and Fill Material 
Description of the Proposed Discharge Sites 
Description of Disposal Method 

SECTION 2 - FACTUAL DETERMINATIONS 

Physical Substrate Determinations 
Water Circulation, Fluctuation, and Salinity Determinations 

Water 
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Normal Water Level Fluctuations 
Salinity Gradients 
Actions Taken to Minimize Impacts 
Suspended Particulate/Turbidity Determinations 

Contaminant Determinations 
Aquatic Ecosystems and Organism Determinations 
Proposed Placement Site Determinations 

Mixing Zone Determination 
Determination of Compliance with Applicable Water Quality 
Standards 

Potential Effects on Human Use Characteristics 
Determination of Cumulative Effects on the Aquatic Ecosystem 
Determination of Secondary Effects on the Aquatic Ecosystem 

SECTION 3 - FINDINGS OF COMPLIANCE OR NONCOMPLIANCE 
WITH THE RESTRICTIONS ON DISCHARGE 
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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIX B 
CLEAN WATER ACT 

SECTION 404(b)(l) EVALUATION 

SECTION 1 - PROJECT DESCRIPTION 

The proposed project is located on the Illinois side of the Mississippi 
River (River Miles 532-536) within Carroll County, Illinois. The 3,146- 
acre Spring Lake complex was created by the impoundment of Lock and Dam 13 
and is presently managed by the U.S. Fish and Wildlife Service (USFWS) as 
part of the Upper Mississippi National Wildlife Refuge system. 

GENERAL DESCpIPTION 

By definition and Federal regulatory jurisdiction, the site is classified 
as wetland or as "waters of the United States" and is therefore subject to 
evaluation and regulation under Section 404 of the Clean Water Act. 

The Spring Lake Rehabilitation and Enhancement project is an adjacent 
backwater enhancement project consisting of the rehabilitation and con- 
struction of levees on both the Upper and Lower Lakes, construction of a 
stoplog structure on the Lower Lake, construction of stoplog structures 
and a pump station in the Upper Lake, mechanical excavation of material 
from the Lower Lake, and ground leveling in the Upper Lake moist-soil 
units. 

The perimeter levee in the Upper Lake will be rehabilitated by placement 
of approximately 41,000 cubic yards of material excavated from an adjacent 
borrow ditch. Construction of new levees for creation of moist-soil unit 
and managed marsh cells in the Upper Lake will involve the mechanical 
dredging and sidecasting of approximately 7,600 cubic yards of material. 
The perimeter levee in the Lower Lake will be rehabilitated by placement 
of approximately 105,500 cubic yards of material excavated from an adjacent 
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borrow ditch. The cross dike will be rehabilitated by placement of 
approximately 6,000 cubic yards of material excavated from an adjacent 
borrow ditch. Approximately 10,000 cubic yards of material will be 
sidecast to create a levee which will surround a hemi-marsh. 

AUTHORITI AND E’URPOSE 

The authority for this action is provided by the 1985 Supplemental 
Appropriations Act (Public Law 99-88) and Section 1103 of the Water 
Resources Development Act of 1986 (Public Law 99-662). Section 1103 
is summarized in the DPR. 

The purpose of this project, under Section 1103, is "to ensure the 
coordinated development and enhancement of the Upper Mississippi River 
(IJRR)," which includes the Illinois River. This project is the result 
of a coordinated planning effort between the USFWS, the Illinois Depart- 
ment of Conservation, and the U.S. Army Corps of Engineers. 

GENERAL DESCRIPTION OF DREDGED AND FILL MATERIAL 

The recent sediment deposits within Spring Lake are concentrated between 
where the breach occurred along the west perimeter levee in the Lower Lake 
and the breach in the perimeter levee on the south side. The sediment 
consists of sand closest to the repaired west breach and finer silt and 
clay particles proceeding south and east. Areas to the north and east of 
the repaired west breach contain little additional sediment accumulation. 

The normal water surface is elevation 583.0 feet mean sea level (flat 
pool), and the average water depth is 1.5 feet. This figure includes only 
the channel to be dredged in the Lower Lake to provide DC throughout the 
lake and does not include the mechanical dredging of borrow material for 
the perimeter levees. 

DESCRIPTION OF THE PROPOSED DISCHARGE SITES 

Material which will be mechanically excavated along the perimeter dike will 
be placed on the dike to restore it to a 50-year flood condition, and the 
interior dike will be sloped at a 4:l slope. The riverward side of the 
perimeter levee will remain unchanged. Material which will be excavated 
from the Upper Lake for the construction of the feeder ditch between cells 
B and C will be sidecast to create levees 125 feet apart through which the 
feeder ditch will flow. Material for the construction of the other levees 
in the Upper Lake will be sidecast material from an adjacent borrow area. 
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CRIPTION OF DISPOSAL nETHOD 

Material will be mechanically dredged by means of a dragline which will 
operate from land in restoration of the perimeter levees. In the Upper 
Lake, which could be dewatered, a dragline, scraper, and dozer may be used 
to construct the levees and appurtenant structures. 
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SECTION 2 - FACTUAL DETERMINATIONS 

PHYSICAL SUBSTRATE DETERMINATIONS 

Geomorphological investigations and geotechnical surveys determined that 
the soils within the limits of the dredging are recent alluvial deposits 
over 2 feet deep in places. 

WATER CIRCULATION. FLUCTUATION. AND SALINITY DETERMINATIONS 

WATER 

Water quality condition in the Spring Lake complex is primarily affected by 
the shallow nature of the system, partially as a result of sedimentation, 
the expanse of submergent and emergent vegetation which dominates the area. 

Water quality problems are related to low levels of DO during the late 
summer and to the lack of water and low DO levels in the winter when 
portions of the slough freeze down to the bottom. 

CURRENT PATTERNS AND CIRCULATION 

Improvements in current patterns will result from the inlet structure, but 
will have no overall effect on the Mississippi River current patterns. 

NORMAL WATER LEVEL FLUCTUATIONS 

The Mississippi River is typified by fluctuations in water levels during 
flood events. For example, in the Spring Lake area, flood events can cause 
the water levels to gradually rise from a normal pool level of 583.0 to a 
flood level of 587.9 for a 5-year flood event, or a flood level of 597.2 
for a rare 500-year event. During non-flood periods, water levels in the 
Spring Lake area do not fluctuate significantly because the area is a short 
distance upstream of Lock and Dam 13. Water levels remain below elevation 
583.5 approximately 70 percent of the time. 
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SALINITY GRADIENTS 

I 

The Mississippi River is an inland freshwater system. Therefore, salinity 
gradients were not considered in this project. 

ACTIONS TAKEN TO MINIMIZE IMPACTS 

Several measures to minimize impacts at each of the project features will 
be implemented during and after construction. 

The removal of trees to facilitate construction will be only those required 
for removal within the corridor of the rehabilitated levees. Bottomland 
hardwoods located in the Upper Lake within the proposed moist-soil unit 
(cell A) will remain. 

SUSPENDED PARTICULATE/TURBIDITY DETERMINATIONS 

In an effort to assess existing water quality conditions in the vicinity 
of the proposed project, a monitoring program was initiated in 1987 by 
personnel in the Rock Island District, Corps of Engineers, Water Quality 
and Sedimentation Section (ED-HQ) (see appendix F). The monitoring program 
called for the collection of water samples on a biweekly basis during the 
summer months at four sites. 

Grain Size Analyses 

Grain size analyses were performed on sediment samples collected at each 
site. The percent sediment passing a No. 230 sieve for each sample is 
given in table F-l (appendix F). All samples contained substantial amounts 
of clay and silt-sized material. 

Baseline Water Quality Monitoring 

The results from ambient water samples collected at site SL-4 during 1991 
are shown in table F-2 (appendix F). 

Based on the limited data available, it appears that low DO concentrations 
may limit fish usage under existing conditions. These low DO levels may be 
related to excessive primary productivity during the spring as high pH and 
chlorophyll levels precede the low DO conditions. 
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It appears that should the proper dredging and dredged material disposal 
management techniques be utilized, there will be little impact on the water 
quality of Spring Lake. Any impacts that are noted would be temporary in 
nature. 

CONTAMINANT DETERMINATIONS 

Borrow material for rehabilitating the levee will be excavated adjacent to 
and inside of the existing levee. Bedding and gravel for the upgrading of 
the access road (cross dike) will be from a nearby quarry. There are no 
known contaminants contained in this material or located within Spring 
Lake. 

AOUATIC ECOSYSTEM AND ORGANISM DETERMINATIONS 

Review and consideration of 40 CFR, Section 230, Subparts D, E, F, and G 
involved analysis of the following effects. 

A. Effects on Plankton 

B. Effects on Benthos 

C. Effects on Nekton 

D. Effects on Aquatic Food Web (refer to Section 230.31) 

E. Effects on Special Aquatic Sites Found in Project Area or Disposal 
Site. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

Sanctuaries and Refuges (refer to Section 230.40) 

Wetlands (refer to Section 230.41) 

Mud Flats (refer to Section 230.42) 

Vegetated Shallows (refer to Section 230.43) 

Coral Reefs (not found in project area) 

Riffle and Pool Complexes (refer to Section 230.45) were not 
considered for this project. 

F. Threatened and Endangered Species (refer to Section 230.30) 

G. Other Wildlife (refer to Section 230.32) 
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The project's effects on A through E above are anticipated to be of overall 
benefit. One of the primary purposes of the project is to restore aquatic 
habitat lost to sedimentation. Dredging will recreate deep and shallow 
water habitat, resulting in increased diversity in plankton, benthos, and 
the aquatic food web in the project area. Nekton, primarily fish, will 
benefit from increased available habitats, especially off-channel over- 
wintering areas with low-flow conditions and access to the main channel. 

The inlet structure also would increase water exchange from the main river 
to the Lower Lake area, increasing DC concentration during potential 
critical seasonal stress periods. 

E (1) through (4) are found in the project area. The project site is part 
of the Upper Mississippi River National Wildlife Refuge System, managed by 
the USFWS. The project was coordinated with USF'WS and Illinois Department 
of Conservation staffs and has been found to be compatible with their 
objectives. 

The federally endangered bald eagle (Haliaeetus leucocephalus) has been 
nesting on Silo Island in the Lower lake for the past 2 years and has 
produced 2 young each year. The area also is used by bald eagles as a 
roosting area in the winter months. The State of Illinois has listed the 
river otter (Lutz-a canadensis), the double-crested cormorant (Phalacrocorax 
auritus), and the yellow-headed blackbird (Xanothocephalus xanothocephalus) 
as State endangered species. 

There have been several sightings of an adult river otter with two young 
along the perimeter dike. Also, areas where the otter had been sliding 
and recent droppings were observed during preparation of this document. 

In 1989, nine telephone poles, with three nesting platforms on each pole, 
were dropped into the mud bottom by helicopter to provide nesting habitat 
for the double-crested cormorant. To date, no nesting activity has been 
observed within the Spring Lake unit. 

The yellow-headed blackbird has in past years used the cattail marsh on 
the Upper Lake for nesting. This marsh area will remain as a managed marsh 
unit. 

The proposed project is anticipated to have no effect on either State or 
federally listed endangered species. This determination is supported by 
both the USF'WS and the State of Illinois. 

Other wildlife in the project area includes both game and non-game species 
such as white-tailed deer, squirrel, waterfowl and migratory shorebirds, 
numerous songbirds, small mammals, and furbearers, The proposed project is 
anticipated to contribute to overall habitat diversity in the project area, 
and thus will be of benefit to most species currently found in the project 
area. 

B-7 



PROPOSED PLACEMENT SITE DETERMINATIONS 

MIXING ZONE DETERMINATION 

The use of mechanical dredging equipment will minimize the amount of sedi- 
ment resuspended during construction. Lack of any distinguishable current 
should limit any dispersion of the plume to that caused by wind-generated 
waves. Wind-generated waves also will resuspend existing bottom sediments 
so that the plume would quickly become indistinguishable from ambient 
conditions. 

DETERMINATION OF COMPLIANCE WITH APPLICABLE WATER QUALITY STANDARDS 

Concentrations for most parameters were below Illinois General Use Water 
Quality Standards. The only parameter to exceed the standards was ammonia 
nitrogen. 

POTENTIAL EFFECTS ON HUMAN USE CHARACTERISTICS 

Municipal and Private Water SUDD~V 

No effect anticipated. 

Recreational and Commercial Fisheries 

The quality of both sportfishing and commercial fishing in Lower Spring 
Lake will increase as a result of the increased availability of dissolved 
oxygen. 

Water-Related Recreation 

Other water-related recreation includes boating and trapping. 
of recreation will benefit from the proposed project. 

These types 

Aesthetics 

Placement of fill will have no long-term impact on aesthetics. 
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Parks. National and Historic Monuments, National Seashores. Wilderness 
Areas. Research Sites. and Similar Preserves 

The project is managed as a Federal wildlife refuge whose primary objective 
is to provide habitat for migratory waterfowl. The proposed fill activi- 
ties will significantly improve the refuges operation in meeting these 
goals. 

DETERMINATION OF CUMULATIVE EFFECTS ON THE AOUATIC ECOSYSTEM 

The Spring Lake HREP project includes both aquatic and terrestrial com- 
ponents which will benefit both game and nongame species over the predicted 
SO-year project life. Fisheries benefits consist of improved DO levels. 

DETERMINATION OF SECONDARY EFFECTS ON THE AOUATIC ECOSYSTEM 

Secondary effects generated as a result of construction of this project 
include effects which may be associated with the drawdown of the Upper Lake 
during construction. This will negatively impact species which would 
normally use the area. However, the long-term benefits of the project 
outweigh this short-term negative impact. 
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SECTION 3 - FINDINGS OF COMPLIANCE OR NONCOMPLIANCE 
WITH THE RESTRICTIONS ON DISCHARGE 

1. No significant adaptations of the guidelines were made relating to this 
evaluation. 

2. Alternatives which were considered in addition to the proposed action 
were as follows: 

a. Alternative A - No Federal Action 

b. Alternative B - Levee Restoration/Upper Lake Water Control/Inlet 
Structure 

C. Alternative C - Levee Restoration/Upper Lake Water Control/Inlet 
Structure/Hemi-Marsh (2-Year) 

d. Alternative D - Levee Restoration/Upper Lake Water Control/Inlet 
Structure/Hemi-Marsh (5-Year) 

Alternative C was selected as the most practicable alternative since it 
provided the greatest benefits in the public interest at the least cost. 

3. Certification under Section 401 of the Clean Water Act has been 
obtained from the Illinois Environmental Protection agency and is included 
in the final version of this report. The project is in compliance with the 
water quality requirements of the State of Illinois. 

4. The project will not introduce toxic substances into nearby waters or 
result in appreciable increases in existing levels of toxic materials. 

5. No significant impact to federally listed endangered species will 
result from this project. This determination is supported by the U.S. Fish 
and Wildlife Service, Ecological Services Office. 

6. The project is located along a freshwater inland river system. No 
marine sanctuaries are involved or will be affected. 

7. No municipal or private water supplies will be affected. There will be 
no adverse impact to recreational fishing, and no unique or special aquatic 
sites are located in the project location. No long-term adverse changes to 
the ecology of the river system will result from this action. 

8. Project construction materials will be chemically and physically 
stable. No contamination of the river is anticipated. 
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9. No other practical alternatives have been identified. The proposed 
project is in compliance with the guidelines for Section 404(b)(l) of the 
Clean Water Act, as amended. The proposed project will not significantly 
impact water quality or the integrity of the aquatic ecosystem. 

10. The project includes no features which will cause any increase in 
flood elevations. 

Date Colonel, U.S. Army 
District Engineer 
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MEMORANDUM OF AGREEMENT 
BETWEEN 

TEE DEPARTI'fENT OF THE ARMY 

TEE UNITED STATES FISH AND WILDLIFE SERVICE 
FOR 

ENHANCING FISH AND WILDLIFE RESOURCES 
OF THE 

UPPER MISSISSIPPI RIVER SYSTEM 
AT SPRING LAXE 

I. PURPOSE 

The purpose of this Memorandum of Agreement (MOA) is to 
establish the relationship, arrangements, and general procedures 
under which the Department of the U.S. Fish and Wildlife Service 
( USFWS) and the Department of the Army (DOA) will operate in 
constructing, operating, maintaining, and rehabilitating the 
Spring Lake, Illinois, separable element of the Upper Mississippi 
River System - Environmental Management Program (UMRS-EMP). 

II. BACKGROUND 

Section 1103 of the Water Resources Development Act of 1986, 
Public Law 99-662. authorizes construction of measures for the 
purpose of enhancing fish and wildlife resources in the Upper 
Mississippi River System. The project area is managed by the 
USFWS and is on lands managed as a national wildlife refuge. 
Under conditions of Section 906(e) of the Water Resources 
Development Act of 1986, Public Law 99-662, 100 percent of the 
construction costs of those fish and wildlife features at Spring 
Lake, Illinois, are the responsibility of (DOA), and pursuant to 
Section 107(b) of the Water Resources Development Act of 1992, 
Public Law 102-580, 100 percent of operation and maintenance for 
Spring Lake, Illinois project area are the responsibility of 
USFWS. 

III. GENERAL SCOPE 

The project to be accomplished pursuant to this MOA shall 
consist of providing 3 independent water-controlled cells in the 
Upper Lake; constructing a gated water inlet control structure 
and a gatewell structure in the Lower Lake; establishing 108 
acres of hemi-marsh in the Lower Lake; and restoring 7.1 miles of 
the existing perimeter levee and 1.4 miles of the cross dike. 



IV. RESPONSIBILITIES 

A. The DOA is responsible for: 

1. Construction: Rehabilitation of the existing 
perimeter levee and cross dike; construction of interior levees, 
4 stoplog structures, 1 pump station, 1 water control structure, 
gatewell structure and 1 well station. 

2. Major Rehabilitation: The Federal share of any 
mutually agreed upon rehabilitation of the project that exceeds 
the annual operation and maintenance requirements identified in 
the Definite Project Report and that is needed as a result of 
specific storm or flood events. 

3. Construction Management: Subject to and using 
funds appropriated by the Congress of the United States, and in 
accordance with Section 906(e) of the Water Resources Development 
Act of 1986, Public Law 99-662, the DOA will construct the Spring 
Lake, Illinois, Fish and Wildlife Enhancement project as 
described in the Definite Project Report with Integrated 
Environmental Assessment, Spring Lake Rehabilitation and 
Enhancement, dated applying those procedures 
usually followed or applied in Federal projects, pursuant to 
Federal laws, regulations, and policies. The USFWS will be 
afforded the opportunity to review and comment on all 
modifications and change orders prior to the issuance to the 
contractor of the Notice to Proceed. If the DOA encounters 
potential delays related to construction of the project the DA 
will promptly notify the USFWS of such delays. 

4. Maintenance of Records: The DOA will keep books, 
records, documents, and other evidence pertaining to costs and 
expenses incurred in connection with construction of the project 
to the extent and in such detail as will properly reflect total 
costs. The DOA shall maintain such books, records, documents, and 
other evidence for a minimum of 3 years after completion of 
construction of the project and resolution of all relevant claims 
aricing therefrom, and shall make available at its evidence for 
inspection and audit by authorized representatives of the USFWS. 

B: The USFWS is responsible for Operation, Maintenance, and 
Repair: Upon completion of construction as determined by the 
District Engineer, Rock Island, the USFWS shall accept the 
project and shall operate, maintain, and repair the project as 
defined in the Definite Project Report with Integrated 
Environmental Assessment, Spring Lake Rehabilitation and 

I 

I 

4 
I 

Enhancement, dated in accordance with Section 
107(b) of the Water Resources Development Act of 1992, Public Law 
102-580. 
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v. MODIFICATION AND TERMINATION 

This MOA may be modified or terminated at any time by mutual 
agreement of the parties. Any such modification or termination 
must be in writing. Unless otherwise modified or terminated, 
this MOA shall remain in effect for a period of no more than 50 
years after initiation of construction of the project. 

VI. REPRESENTATIVES 

The following individuals or their designated 
representatives shall have authority to act under this MOA for 
their respective parties: 

USFWS : 

DOA: 

EFFECTIVE 

Regional Director 
U.S. Fish and Wildlife Service 
Federal Building, Fort Snelling 
Twin Cities, Minnesota 55111 

District Engineer 
U.S. Army Engineer District, Rock Island 
Clock Tower Building 
P.O. Box 2004 
Rock Island, Illinois 61204-2004 

DATE OF MOA 

This MOA shall become effective when signed by the appropriate 
representatives of both parties. 

THE DEPARTMENT OF ARMY TEE U.S. FISH AND WILDLIFE SERVICE 

BY: BY: 
ALBERT J. RRAUS SAM MARLER 
Colonel, U.S. Army Regional Director 
District Engineer U.S. Fish and Wildlife 

Service 

DATE: DATE: 
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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIX D 
HABITAT EVALUATION AND QUANTIFICATION 

The purpose of this appendix is to present an overview and the results of 
the process used for quantification of habitat benefits for this enhance- 
ment project. Recommendations for further refinement of the models are 
included in the "Conclusions" section of this appendix. The method was 
applied by an inter-agency team composed of staff members from the U.S. 
Fish and Wildlife Service (USFWS), the Illinois Department of Conservation 
(ILDOC), and the U.S. Army Corps of Engineers. 

BACKGROUND 

The need for quantification of EMP-HREP outputs has been discussed by 
various agencies associated with the EMP as a project performance 
evaluation tool, a project ranking tool, and a project planning tool. 
This application involves quantification solely for the purpose of project 
planning. 

The benefits to be derived from habitat rehabilitation and enhancement 
projects are not readily convertible to actual monetary units as is 
customarily required for traditional benefit-cost analyses. A method 
of quantification is needed to adequately evaluate project features for 
planning, design, and administrative purposes. 

Measurable changes in habitat value can be described by suitability 
indices, habitat units, animal numbers, or animal use days. 

The selected approach is referred to as a Habitat Unit (HU) accounting 
methodology. Several similar methodologies exist at this time, such as 
Habitat Evaluation Procedures (HEP), which was developed by the USF'WS as 
an impact assessment tool; Habitat Evaluation System (HES), which was 
developed by the Corps of Engineers also as an impact assessment method; 
and Habitat Management Evaluation Method (HMFM), which was developed by 

D-l 



the Bureau of Reclamation. Of the three methodologies referenced, HEP is 
likely to be the most familiar to all participants in the EMP. 

METHODOLOGY 

NOMENCLATURE 

Habitat Unit-HU - (Acreage/Volume of a particular habitat type) * (HSI 
value). HUs represent a numeric estimate of usable habitat for particular 
species within a defined area. 

Habitat Suitability Index-HSI - Index of habitat quality or suitability 
for particular species derived by a numeric ranking of life requisite 
characteristics at selected sample sites. 

Average Annual Habitat Unit-MHU - AAHus represent an average HU value 
based on annualization of HUs over a series of selected Target Years (TY). 
AAHUs account for changes in habitat values over the life of a project. 

For this project, HUs were chosen as the unit of comparison for project 
features or alternative plans. HUs are derived by multiplying habitat 
acreages or volumes by habitat quality, determined by HSIs. HSIs result 
from numeric ranking of site characteristics at sample sites throughout 
a given project area. 

Numeric ranking for terrestrial and wetland habitat values was accomplished 
using the existing Wildlife Habitat Appraisal Guide (WHAG) field data 
sheets for forested and non-forested wetlands and a computer program 
developed by the Missouri Department of Conservation and the U.S. Soil 
Conservation Service. Field sheets used for WHAG analysis in bottomland 
hardwoods and non-forested wetland are shown on table D-4. 

Aquatic habitat types and associated fisheries benefits were generated 
using a newly developed draft Fish Habitat Appraisal Guide (MOFISH) 
compiled by the Missouri Department of Conservation. 

Founded on the same principles as the terrestrial habitat models, the 
aquatic guide is a numerical quantification of HUs based on the quality of 
a given aquatic habitat and the affected surface area of that habitat type. 

While additional models will incorporate numerous target species and a 
range of aquatic habitat types, the Spring lake project evaluated three 
target species: channel catfish, largemouth bass, and walleye. The 
characteristics for side channel habitat evaluation include a combination 
of physical and chemical determinations, vegetation patterns, and overall 
productivity (see list below). Consistent with the WHAG methodology, each 
habitat characteristic is ranked and assigned an associated numerical 
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value. Calculations can then determine the existing quality of a parti- 
cular aquatic habitat for specific target species of fish. The target 
species is representative of those species of fish which prefer similar 
environmental conditions and share similar life requisites, namely slack- 
water areas out of the main channel currents for channel catfish, for 
example. Vegetation, woody debris, and deeper pooled areas, access to 
the main channel habitats, etc., are additional factors considered for 
this matrix. The field sheet used for MOFISH is shown on table D-5. 

Computer results are provided for estimated total HUs and calculated HSI 
values for the forested, non-forested, grassland, and aquatic components 
of the project. After existing conditions were determined, the study team 
reviewed the habitat appraisal guides to determine where habitat quality 
can be improved. HUs were annualized for target years using the USFWS's 
HEP 80 program in order to evaluate changes in project features over time. 

Habitat quality ratings can be improved by: (1) increasing acreages for 
particular habitat types that may be limited or lacking; (2) altering a 
limiting factor, such as unpredictable water levels; (3) altering a 
management strategy such as cropping practice, or cover crop composition; 
or (4) a combination of the preceding, depending on management goals, 
target species requirements, or available funds. 

Project goals for habitat enhancement include increasing fisheries 
resources in the Lower Lake and improving wetland values for migratory 
waterfowl in the Upper Lake and the hemi-marsh. Therefore, the study 
team selected the appraisal guides for wetland habitats, with the mallard 
as a target species (species of emphasis). As was mentioned above, the 
aquatic component of the project was evaluated using the aquatic model 
with catfish, bass, and walleye as selected target species. Prior to site 
sampling, the study team reviewed aerial photography, topographic maps, and 
preliminary design drawings to select representative sample sites for WHAG 
application. 

During site sampling, assumptions were developed regarding existing 
conditions and projected post-project conditions relative to limiting 
factors and management practices_ 

ASSUMPTIONS 

a. Target years of 0, 1, 25, and 50 will be sufficient to annualize 
HUs and characterize habitat changes over the estimated project life. 

b. Resource-partitioned guilds of fish may be represented by 
individual species which are suitable for evaluation of overall aquatic 
habitat values and changes in aquatic habitat values. 

C. The life requisite information for the channel catfish, largemouth 
bass, and walleye is suitable for characterization of side channel and 
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backwater habitats and may be used for evaluation of changes in Spring Lake 
and adjacent backwater conditions. 

d. Alternatives evaluated represent available options to modify 
habitat suitability for migratory waterfowl, as represented by the resource 
categories of forested wetland, non-forested wetland, cropland, and grass- 
land. 

e. The mallard and Canada goose are suitable species of emphasis and 
adequately characterize life requisite requirements of the migratory water- 
fowl group for the purpose of incremental analysis of this project. 

f. The muskrat, wood duck, green heron, bittern, yellowlegs, rail, 
coot, beaver, prothonotary warbler, and northern parula are suitable 
species for evaluation of overall wetland values and changes in wetland 
values resulting from construction of the hemi-marsh and managed marsh 
areas. 

g- Encroachment of woody vegetation in the Upper Lake will continue, 
causing a gradual decline in the amount of available habitat for migratory 
waterfowl. 

h. Mechanical dredging of the channel will enhance the area for 
fisheries by creation of deep-water and over-wintering habitat as well as 
providing a means of conveying dissolved oxygen throughout the Lower Lake. 

RESULTS 

Alternatives evaluated at the Spring Lake site included Alternative A - No 
Action; Alternative B - Levee Restoration/Upper Lake Water Control/Inlet 
Structure; Alternative C - Levee Restoration/Upper Lake Water Control/Inlet 
Structure/Hemi-Harsh. Each alternative was made up of enhancement features 
which were evaluated independently. Options to the enhancement features 
also were evaluated. Options to the hemi-marsh feature included a 2-year 
levee without water control; a 2-year levee with water control; and a 
5-year levee with water control. Options to the Upper Lake included the 
whole area as a managed marsh; the whole area as a moist-soil unit; and 
a combination of managed marsh and moist soil. The WHAG analysis of these 
options is contained in figures D-l through D-9 and tables D-l and D-2. 

The inter-agency WHAG/HEP team assessed the existing conditions of the 
project area utilizing the field evaluation sheets for each of the habitat 
types within the project area. The results are presented as Annual Habitat 
Units and Average Annual Habitat Units (AAHUs) values for the selected 
Target Years (TY) for the Upper and Lower Lake alternatives and construc- 
tion of the hemi-marsh. The WHAG analysis evaluated selected target 
species from both aquatic and wetland habitat types to derive a repre- 
sentative picture of the existing conditions at Spring Lake. Future 
conditions without construction of the project were predicted for 'R-1, 
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m-25, and TY-50 based on the existing conditions, successional changes 
in the habitat over time, and any management practices that may be 
implemented with or without the proposed project. 

The remainder of this section provides the numerical assessment, while the 
"Discussion" section provides the narrative interpretation of the analysis. 

The WHAG wetland matrix was used to determine wetland habitat value of the 
existing conditions (without project) and the three proposed management 
options for the upper unit of Spring Lake. Results are presented in table 
D-l and figures D-l through D-5. The HU and AAHU values for conditions 
without project through TY-50 reflect a gain in habitat for migratory 
waterfowl, as well as gains in HUs for wood duck, northern parula, and 
prothonotary warbler are also seen as a result of the maturing timber in 
the upper unit. The first option consists of managing the entire upper 
unit as a managed marsh (figure D-2). AAHUs for this alternative show a 
sizable increase for most evaluation species when compared to the without- 
project conditions. The second option consists of managing the entire area 
as a moist-soil unit (figure D-3). As expected, this alternative shows 
substantial increases in AAHUs for mallard and Canada goose, but MHUs for 
other species drop well below that of the present habitat. The third 
option is a combination of the first two. The area would be divided into 
three distinct units. A series of earthen dikes and stoplog structure will 
be used to facilitate water control on the units. 

Approximately 237 acres will be maintained as a managed marsh. The other 
two units of 160 acres and 138 acres will be managed as moist-soil units. 
To calculate AAHUs for this alternative, a WHAG analysis using 237 acres 
as a managed marsh and 298 acres as a moist-soil unit was performed 
(figures D-4 and D-5). The AAHUs were added together to provide the 
numerical information for Alternative 3 in table D-l. This option shows 
that by actively managing Upper Spring Lake partially as a managed marsh 
and partially as a moist-soil unit, habitat can be provided for species 
better suited for marsh habitat while simultaneously enhancing the area 
for migratory waterfowl. This meets the goals and objectives of enhancing 
habitat for the target species, yet still provides habitat diversity for 
other marsh-dwelling species. 

In determining the impacts that the creation of a 108-acre hemi-marsh 
feature would have on habitat, the WHAG wetland matrix was used. Three 
options were compared to future without-project conditions (figure D-6) to 
measure the benefits derived by each option (table D-2). The first option, 
a 2-year levee without water control (figure D-7), shows only a slight 
increase for some of the evaluation species. The second option, a 2-year 
levee with water control (figure D-8), indicates a substantial increase in 
AAHUs over the 50-year period of analysis for several species. The third 
option, a 5-year levee with water control (figure D-9), indicates similar 
increases in the AAHUs as the second option. Both of these options provide 
significant increases in habitat for the widest range of species. Since 
options 2 and 3 appear almost identical in the benefits derived and the 
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cost in constructing the 5-year levee is three times that of constructing 
a 2-year levee, option 3 is not considered to be viable. 

The WHAG aquatic matrix (MOFISH) was used to determine relative fisheries 
values of the Spring Lake area under existing conditions and future with- 
and without-project scenarios. The aquatic habitat in Spring Lake is 
limited to the Lower Lake since the Upper Lake is drawn down to grow food 
for migratory waterfowl. Comparison of the AAHUs calculated for the 
aquatic habitat analysis (figures D-10 and D-11) indicates a substantial 
increase in habitat for all of the evaluation species. Table D-3 illus- 
trates the changes in AAHUs for the aquatic species in Lower Spring lake. 
For the purpose of comparing AAHUs without-project to AAHUs with-project 
conditions, all HSIs of 0.1 were multiplied by the amount of available 
habitat. Therefore, for this analysis each evaluation species having an 
HSI value of 0.1 is assumed to have AAHUs of 241.4. The aquatic habitat 
benefits derived from implementing the project are not only substantially 
greater than conditions without project, but they are also unlikely to 
significantly decrease over time. This indicates that benefits to the 
aquatic habitat will extend beyond the period of analysis used for this 
project. 

DISCUSSIQ~ 

This section is intended to interpret the numerical results of the WHAG 
analysis into a narrative format that will provide insight as to how the 
numbers were derived and what they mean in terms of the predicted outcome 
of the project. 

Results of WHAG application for the proposed alternatives were compared 
as increments to costs where applicable. This incremental analysis is 
discussed in the Definite Project Report in Section 7 - Evaluation of 
Alternatives. 

The Spring Lake project is a combination of several features under the 
umbrella of the perimeter levee improvement. While sedimentation is not 
anticipated to be a significant factor in future habitat degradation in 
the project area, levee improvements are needed to ensure the successful 
implementation and longevity of the habitat benefits. The upstream levee 
breach, originally part of the levee improvements proposed for the Spring 
Lake HREP, was repaired in 1991 using dredged material from nearby channel 
maintenance operations. 

The upper unit improvements and the hemi-marsh are oriented to wildlife, 
while the lower unit features will be most beneficial to fish. Both the 
upper unit features and the hemi-marsh provide flexibility for the manage- 
ment of these areas to provide benefits to a wide range of species. It is 
clear in the WHAG analysis that managing the entire Upper Lake as a single 
unit, or under a single management strategy, is unsatisfactory in terms of 
objectives for migratory waterfowl and habitat diversity as well as an 
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impractical size for intensive management. The dividing levees, stoplog 
structures, two-way pump station, and integrated wetland management 
strategy provide the most flexibility and habitat benefits. Although 
option 1 provides more total AAHUs than other alternatives, the target 
species of mallard and Canada goose are not increased significantly. While 
option 2 provides the most benefits in AAHUs for the target species, it 
also eliminates habitat for other species. Option 3 meets the goals and 
objectives of enhancing habitat for the target species, yet still provides 
habitat diversity for other marsh-dwelling species. 

CONCLUSION 

For this project, HU accounting using WHAG/AHAG provides adequate quali- 
fication necessary to portray planning and design rationale of habitat 

I 

enhancement projects. 

Further modification of the AHAG models will 
spawning, rearing, adult, and development of 
additional lentic and lotic habitats. 

include age class variables: 
additional aquatic models for 

In conclusion, the WHAG methodology determined that habitat improvements 
to the Spring Lake wetland environment via water level control through well 
and stoplog structure features allows the refuge managers to maximize 
benefits in the Upper Spring Lake area and hemi-marsh. This will provide 
control of unwanted vegetation, such as woody encroachment, by manipulating 
water levels during critical periods of the growing season. In addition, 
the WHAG demonstrated that the most environmentally sound option for Upper 
Spring Lake was creating both managed marsh and moist-soil units. This 
option provided significant increases in benefits for target species, while 
maintaining benefits for other marsh-dwelling species. 
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Table D-l. Average Annual Habitat Units for without project 
conditions and the three proposed management alternatives 
for the Upper Unit of Spring Lake. Total acreage is 560 
acres. 

* Managed Marsh 
** Moist Soil 
*** 237 acres managed marsh; 298 acres moist soil 
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Table D-Z. Average Annual Habitat Units for the existing 
conditions and the three alternatives for the 108 acre 
hemi-marsh. 

American coot 

Northern parula 

Prothonotary warbler 

81.3 81.5 88.7 87.7 

-v--w --_-- ----- -_--- 

-v--w ----- ----- ----- 

Table D-3. HSI's and AAHU's of the fish evaluation species for 
future without and future with project conditions. 

SPECIES Fut w/out AAHU'S Future w/ AAHU'S 
HSX Acres HSI A&es 

Largemouth bass 0.10 241.4 0.49 1173.5 

Channel catfish 0.10 241.4 0.45 1071.2 

d Walleye 0.10 241.4 0.55 1326.8 

For the purpose of comparing AAHU's without project to AAHU's 
with project conditions, all HSI's of 0.1 were multiplied by the 
amount of available habitat. Therefore, for this analysis each 
evaluation species having a HSI value of 0.1 is assumed to have 
AAHU's of 241.4. The aquatic habitat benefits derived from 
implementing the project are not only substantially greater than 
conditions without project, but they are also unlikely to 
significantly decrease over time. This indicates that benefits 
to the aquatic habitat will extend beyond the period of analysis 
used for this project. 
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TABLE D-4 

UILDLZFE HAE3ITAT APPRAISAL GUIDE - NONFOREST W!ZILAIa 

WILIDLIFEAREX DATE 
SAMPLE SITE 

1 pmc’En”r NONFOREST WEIZANDS Cl))75 (2150-75 (3)25-50 (4110-25 (5)(10 
21 PExmvr fKINKms m, ANNUALLY FI.mm.D CROPLID AND LwFs cf? REsExvoIRs 

(1))75 (2)50-75 (3125-50 (4110-25 (5) (10 
3 _PEXCFNl'~HARDW,ANNllALLYrmxlDEDCR~&~~ 

(1))75 (2150-75 (3125-50 (4110-25 (5)(10 
FALLANDWnTERWATERcoNDITr~s (1)AMvmLLY-PmIcTABLE&m~ 
(2)!QSl"YEARS&CCNI'R~ (3)1CUI'OF3YEARS&coNIRO~ 
(4)1RRM;uLAR,uNpREDI~LE;DRYINFALL;oR~ID~~~~ 
FALLANDUIMI’EX~CCNDITICNS (l)~PLM'S~BYFLxx>DS 
(2)REXUXD (25; OR 1 IN 4 YRS. (3)m 25-50; CR 2 IN 4 YRS. 
(4)RlzluaD 50-75; OR 3 IN 4 YRS. (5)REmcED >75; OR YmRLY___-m 
WATQt DEP'IV 4-18 IN FOR FALL-WlMXR (1))90 (2175~90 (3150-75 (4125-50 
(5)(25 
WAm DEF'M (4 IN MAYdUNE (1)>90 (2)75-90 (3150-75 (4125-50 
t5)<25 
WATIZ DEPIH 4-18 INCHEiS BY AUGUST (1)>75 (2150-75 (3125-50 (4)<25 
FmMANEN WATfZ wI?RE YEAR (1)>90 (2175-90 (3150-75 (4125-50 (5) (25 

IU _‘ERm DIEXGDR ‘/EJ!YRTIoN W/IN 2YDS WATEX (1)>75 (2150-75 (3125-50 
(4)(25 

11 - bhCX?'J INVASION (l)(lO (2110-25 (3125-50 (4150-75 (5))75 
12 _tFXEN' ~'IXN CUVEIUGE (1)>90 (2175~90 (3150-75 (4125-50 

(5110-25 (6)(10 
13 _XITAIL AND BULLRUSH CoVEMa (1))75 (2150-75 (3125-50 (4110-25 (5)(10. 
14 WEXUND SIZE-ACRES (1)>200 (2)100-200 (3)50-100 (4125-50 (515-25 

-(6)<5 
15 WJCUND ICKE (% WooDy OR AIU EKYrKML HARDU) (1)>75 (2150-75 (3125-50 

(4110-25 (5) (10 
16 _uATExRmME-GrtAmALDRmwITH%mTER RMdNING BY AUG. 1 (1)>75 

(2150-75 (3125-50 (4)(25 (5)tt?l'ABU WATIZ (6)RAPID DRYING: OR No WATEX 
m-1 

17 INQRTM' K0D PLhNT mGE (1)>75 (2150-75 (3125-50 (4110-25 (5)(10 
18 -PLAN DIVEZXSITY (117 (2)4-7 (3)<4 
19 -PXXSISIWT mm AND Kx>Dy -GE (115-15 (2115-25 (3125~50 (4)<5 

-OR )50 
20 SUBSIRATE-SuRFAcEWAm l?amslmIcN (l)tixJBmATEwATIx B 

(2)!smLaLmwAmAs1oRmFEw 
21 mKENl'opEN WAm (<50% CAMX'Y -GE VKEI'ATICN) (l)<lO (2110-25 

-(3125-50 (4)~90 (51190 
22 WlNl'fX WAT5t m OcT-pIARcH (1115-24 IN (2)10-15 (316-10 IN CX? 

-30-36 IN (4)<6 IN OR )36 IN 
23 SEJKE CAMJPY covERA(;E (1))90 (2175-90 (3150-75 (4125-50 (511-25 (6)zExo 
24 _W'EXUND SUBSIRATE (1)MUDDY (2)SANDY (3)GRAVEX, 

MATRIX WETLAM) N-28-1991 

D-10 



TABLE D-4 (Cont'd) 

WILDLIFE HP5ITM APWAISAL GUIDE - NONFOREST WEXAND 

WILDLIFE ARE3 DATE -.. 
SAMPLESrn - 

25 _PmmrmLuA~ MAY-JUNE (1))90 (2)75-90 (3)50-75 (4)25-50 
1 (51~25 
1 26 P~~M~~~ED~~B~I~LTEAND~HALL~)~~~AREA~KITH~A~~~~- 

--JUNE (l)<lO (BARE GRCWD OR OPEN WATER) (2)10-25 (3)25-50 (4)50-75 

I (5175-90 (6))90 NELL VEGEI'Am) 
49 DISTANCE EURUWND ii?RDwcoDs (1)<1/4 MI FUNDING PREDICT 

1 -(2)1/4-l/2 MI FUXXI PREDICT (3)1/2-l MI mDING PREDICT 
(4)(1/4 MI FLxxlDING PFXDICF 1 CVT OF 3 YEWS 

I 
, (5)1/4-l/2 MI EUXDING PREDIfl 1 CUl’ OF 3 YEARS 
, (6)1/2-l MI FUXBING PREDICT 1 Wl' OF 3 YEARS 
I (7))l MI; OR (1 MI ETmDING LNPREmm 

50 DLSTAKE CRomJLND (1)(1/4 MI, UNHARV AND mm PREDICT 
-(2)<1/4-l/2 MI, UNHARV AND FUCXUNG PREDIC'F 

(3)1/2-l MI UNHARV AND FLmDm PREDICT 
b (4)<1/4 MI, UNHARV AND FLmDmG PRmIcr lour OF 3 YEARS; 

cR~1/4mLRmmD~mmclEsIIM)Im 
(5)1/4-l/2 MI UNHARV AND -IX mICl' 1 CUl' OF 3 YEARS; 
OR l/4-1/2 MI UNFUXBED RESEUES UNDISIURB 
(6)1/2-l MI UNHARV AND EUIODING mIm 1 WI' OF 3 YEARS; CR 

1 
l/2-1 MI urmmiml REsIrNES uND1m 
(7111 HI m CRopFIEu); CR <1HIlJNEUBDEDDISCOR~ 

51 DWl'ANCE QWSLAND (1)(1/2 MI (6 IN AND MO AC 
-(2)1/2-l MI (6 IN AND >40 AC (3)<1 MI (6 IN AND (40 AC 

(4)>1 MI; OR >6 IN 
52 _DETAKE m OR RIVER (1)<1/4 MI (2)1/4-l/2 MI (3))1/2 MI 
53 DEI'ANCE MUX RIVB? OR LAKE >lOO AC (l)<l MI (211-5 MI (315-10 III 

-(4)>10 MI 
54 DISTANCEALLCOOSE (XfKENMTIa AREA (1)<1/4 MI (214-10 MI 

-(3)10-25 HI (4))25 MI 

MA‘IRIX WEIZAND 10-28-1991 

7Y 
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TABLE D-4 (Cont'd) 

WILDLIFE= 
SAMPLE SITE 
PLAN: 
n 

DATE 

i-hExm~wEIzAws - 
2mCEm 

(1) 175 (2150-75 (3125-50 (4110-25 (5)<10 
ramEmr WEIz AND LAKES OR REWMXRS (1)>75 (2)50-75 (312 

-(4110-25 (5)<10 
3_PERCmrBcmmLHARDw& EloNRlREsT UEI'L (1)>75 (2150-75 (3125-W 

(4)1@25 (5)<10 
4 FALLANDiilNrERuAmmITIcNs(1)~Y-mIcrABLE&~ 
-(2mxr YEWS & axmoLuD (3)larr OF 3 YEW & cxmmLLm 

(4)lJmDmM,~IcrABLE;DRYmFAuI;cRm~wHEN~ 
5_FiULANDulNI'ER~aNDITIN(1)~W~BY~ 

(2)RElKED (25; OR 1 IN 4 YRS. (3)REUKXD 2530; a 2 IN 4 YRS. 
(4)REnJaD 50-75; CR 3 IN 4 YRS. (5)RmJCm >75; OR YEARLY 

6 WATER I)EpIR 4-18 IN FOR FNdIMWt (1)>90 (217~90 (3150-75 (4125-50 
-(5025 
l2_EhERGRJr VEXX'rATIm cXVHtA(Z (1))90 (2175-90 (3150-75 (4125-50 

(5)1+25 (6)<10 
14_uErLAND SIZE-ACIW (1)>200 (2)100-200 (3)5&100 (4125-50 (515-25 

(6)<5 
15_UEIMND ED(;E (% NQDY OR A&J W HARM (1)>75 (2150-75 (3125-50 

(4110-25 (5) (10 
17_rlKxTAm KICJD PLFW OCNERAQ (11175 (2150-75 (3125-50 (4110-25 (5)<10 
18-m DIVERSITY (117 (214-7 (3)<4 
27 PIXWT(ZiiNWL~~TIC~TIU.J1/4MUP&DClWNSIREAW (l)>lO 
--?2)5-10 (311-5 (4)IKNE 

28_wrmFLimuA~~IN CmNN&+M NLL Pm YEAR (1)<3 (213-5 (315-7 
(4)>7 

35_luanAND 'llWZ spDc?Es (1)>50% E,W,C,S,UI,H,A (2)25+X E,W,C,S,UI,?l,A 
;:',;2H E&,C&,UI,M,A; OR (25% PIN OAK (4)25-50% PW OAK 

36_PHMANEWUATkXINMlODLiN (% R3REsT FILXX) (1)>25 (2)10-25 (315-10 
(411-5 (512iERo 

37_lmEsToRimNGS ((2 AC) (l)l5-30% SCAll'Ht (2115-30 OM: OR FEN (315-15 
(4)<5 CR >50 

38_WODLMD SIZE CLAS,S uSAmm CAKm (2) tawrmBmam 
(3)poLE + 2550% SAWTIN (4)m + 25-54X SAWI'IM (5)RM;EN (6)FfX.Z 

39-m CANOPY OLD QE(MRI (I.XsB >16 IN) (1)>25 (2110-25 (315-10 (411-5 
(5)zmo 

40-. 0iElWKW CANPY LiEZQiT (1)>80 Fl' (2165-80 IT (3140-65 ET 
(4)<40 Fr 

41_PERCmrFmEsr SUBUWPY W (11175 (2150-75 (3125-50 (4)(25 
42 WODLdND SIZE (% WIN 660 FF OPN (1)<25 (2125-50 (3150-75 (4)>7 
43 PERCENF CAfKX'Y AW (250 ET OR OVFX WATER (1)>25 (2110-25 (315-10 
44~kJMBERoFSNAGSpExACRE (DEAD'IREFa>6INIX3B&>lOFI'Tw (1)>4 

(213-4 (311-2 (4)<1 
45. OF CAVITY TRJXS PER ACRE (1)>9 (213-g (311-3 (4)ZiZO 
46_sI'EMsPERSQ.YD.SHRUBS&'IWJZ REpRoDucI?oN >3 ET TALL (1)) 

(31.5-l (41c.5 
47PERm KQDLAND W/IN 660 Fl' WATER (1175 (2150-75 (3125-50 (41~25 

-NMTPAGE D-12 



- TABLE D-4 (Cont'd) 

PACE 2- lOGSlED WETLAND 
PLAN: 
TY 
48_DISIMX 

fl-. 
~wEIz,oxBow, sLcmI (1)(25oFrFImD~~Icr 

(21250 R-1/8 MI FUODING PREDICT (3)1/8-l MI FLLXJDING PREDICT - 
(4)~25OFTTINGPREDICT1CUl'W3YEMS 
(51250 FF1/8 MI Fu3aDlNG PIZEDICT 1W of 3 YEARS 
(6)1/8-l MI FILloDm PftEDIcT 1 an OF 3 YEARS 
(7)>1 MI; CR <l HI EJamrG uwlmncr 

5o_DISl7NCECROPLW ma/4 M, lMIAIw AND FLI)oDINc PRmIcr 
(2)<1/4-l/2 MI, MiARV AND FUODIIG PRCDICT 
(3)1/2-l HI WHARV AND mIIuG mm 
(4)<1/4MI,~AM)~~HlEDIcTlarrQF3yEARs; 
OR <l/4 MI lJIwaamREslDuEsw1m 
(5)1/4-l/2 HI WflARV AND FUICUNG PRGDICP 1 UJI'OF 3 YEARS: 
OR l/4-1/2 WI UQUCXB)~IM)IsIuRB 
~6~1/2-1Mf~AM)~BIINc~I~1~~3yERRs;aR 
l/2-1 MI lJNmxxm RESIWES TmD1m 
(7)>1 MI lo amFnm;cR 

52_DISl7WCEiSIRlCAHOR~ 
<lHI tNFUXmDI.SCcR~ 
(1)<1/4 MI (2)1/4-l/2 WI (3) >1/2 MI 

-I 

t 

_r_ 

MAlXlX HElUND 10-18-1989 
i 
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1 
2- 
3- 
4- 

TABLE D-5 

WILDLIFE HABITAT APPRAISAL GUIDE 

FIELD SHEET LISTING - ALL HABITAT TYPES COMBINED 

INSTREAM COVER (1) >5 (2) 4-5 (3) 2-4 (4) <2 (5) ZERO 
STREAMBANK CONDITION (1) 25-50% (2) lo-25% (3) SO-75% (4) <lo% (5) >75% 
AQUATIC VEGETATION (1) lo-25% (2) 25-50% (3) 50-75% (4) <lo% (5)>75% 
SUBSTRATE (1) UNCONSOLIDATED SAND (2) BEDROCK (3) GRAVEL br SAND <1INCH 
(4) GRAVEL & BOULDERS >lINCH (5) SILT (6) CLAY 
8 AQUATIC/OPEN WATER > 4 FEET: (1)50-75% (2)75-90% (3)25-50% 
(4)>90% (5)10-25% (6)<10% 
AVERAGE VELOCITY FT/SEC MAY-SEPT (l)NO FLOW (2) co.5 (3) >2.0 
(4) 2-5 
PERCENT SHORELINE SHADED BY OVERSTORY TREES (1) >90% (2) 75-90% 
(3) SO-75% (4) 25-50% (5) ~25% 
LOWEST DAILY DISSOLVED OXYGEN (1) t3 (2) 3-5 (3) >5 
WATER LEVEL STABILITY MAY-JUNE (l)RISING WATER LEVELS AND 
INUNDATED VEGETATION (2) STABLE WATER OR NO INUNDATED VEGETATION 
(3)DECLINE IN WATER LEVEL < 2 FT (4) DECLINE IN WATER LEVEL > 2 FT 

-ACCESS TO WATER >6 FT DEEP NOV-APR (1) YES (2) NO 10 
11 - PERCENT AREA WITH RIP RAP >12 IN.: (1) ABSENT (2)1-S% (3)5-20% (4)>20% 
12 -AVERAGE DEPTH OF AQUATIC HABITAT IN PROJECT AREA: (1)<1 FT. (2)1-3 FT 

-(3)3-6 FT (4)>6 FT 
13 AVERAGE VELOCITY DEC-FEB: (l)NO FLOW-OXYGEN NOT LIMITED (2)0-0.2 FT/SEC 

-(3) NO FLOW-OXYGEN LIMITED 

MATRIX SLFISH 02-14-1992 
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ROCK ISLAND DISTRICT CORPS OF ENGINEERS 
FISH AND WILDLIFE SERVICE ROCK ISLAND 

t 

I 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE ABREVIATIONS 

1N NONFOREST WETLAND 
2 B BO!ITCMLAND HARDWOODS-WETLAND 
3 c CROPLAND-WETLAND 
4 G GRASSLAND-WETLAND 

UPPER SPRING LAKE 

SPECIES ABREVIATIONS 
FUTURE WlTHOUT PROJECT CUNDlTlONS 

1MALL MALLARD 7 HERO GREEN-BACKED HERON 
2 GOOS CANADAGOOSE 8 DUCK WOOD DUCK 
3 BITT LEASTBITTERN 9 BEAV BEAVER 
4 YLEG LESSER YELLOWLEGS 10 COOT AMERIcANcuoT 
5 MUSK MUSKRAT 11PARU NORTHERN PARULA 
6 RAIL KING RAIL 12 PROT PROTHON(TrARY WARBLER 

DATA FILE NAMES NUMBER OF SAMPLE SITES PROJECT NAME 
PRESENT = UPSPLAKE 4 
TARGET YR 1 = UPSPWOP 4 
TARGET 3% 25 = UPSPWOP 4 
TARGET YR 50 = UPSPWOP 4 

FILE UPSPWOP CONTAINS 3 DATA SETS 

THESE DATA FILES USE M?iTRIX WETLAND 

THESE DATA SETS ARE FOR FUTmEwITmUT 

SPRING LAKE HREP 
lNFW 
1NFW 
1NFW 

TODAY'S DATE 02-13-1992 

PROJECT CONDTIONS 

HABITAT TYPE ACRES 

HABITAT TYPE PRESENT TARGET YEARS 
0 1 25 

NONFOREST WETLAND 540 540 540 
BOTTOMLAND HARDWOODS-W 20 20 20 
CROPLAND-WETLAND 
GRASSLAND-WETLAND 

TOTAL 560 560 560 

FIGURE D-l 
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ACRES OF AVAILABLE HABITAT 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES ACRES ACRES % CHANGE ACRES % CHANGE ACRES % CHANGE 

MALL 560.0 560.0 0.0% 560.0 0.0% 560.0 0.0% 
GOOS 540.0 540.0 0.0% 540.0 0.0% 540.0 0.0% 
BITT 540.0 540.0 0.0% 540.0 0.0% 540.0 0.0% 
YLEG 540.0 540.0 0.0% 540.0 0.0% 540.0 0.0% 
MUSK 540.0 540.0 0.0% 540.0 0.0% 540.0 0.0% 
RAIL 540.0 540.0 0.0% 540.0 0.0% 540.0 0.0% 
HERO 560.0 560.0 0.0% 560.0 0.0% 560.0 0.0% 
DUCK 20.0 20.0 0.0% 20.0 0.0% 20.0 0.0% 
BEAV 20.0 20.0 0.0% 20.0 0.0% 20.0 0.0% 
COOT 540.0 540.0 0.0% 540.0 0.0% 540.0 0.0% 
PARU 20.0 20.0 0.0% 20.0 0.0% 20.0 0.0% 
PROT 20.0 20.0 0.0% 20.0 0.0% 20.0 0.0% 

ACRES USED BY THE SPECIES 

INDEX (HSI) 
( 

TYR 50 
INDEX % CHANGE 

AVAILABLE HABITAT IS THE TOTAL OF THE HABITAT TYPE 
(NOT ALL SPECIES APPLY TO ALL HABITAT TYPES) 

MEAN HABITAT SUITABILITY 

TARGET 
PRESENT TYRl TYR 25 

SPECIES INDEX INDEX % CHANGE INDEX % CHANGE 

MALL 0.14 0.14 0.0% 0.22 57.3% 0.23 59.1% 
GOOS 0.15 0.15 0.0% 0.23 58.6% 0.23 59.9% 
BITT 0.93 0.93 0.0% 0.90 -3.1% 0.84 -9.2% i 
YLEG 0.43 0.43 0.0% 0.44 2.7% 0.28 -35.2% 
MUSK 0.50 0.50 0.0% 0.52 4.1% 0.39 -21.9% 
RAIL 0.66 0.66 0.0% 0.65 -2.2% 0.65 -2.2% 
HERO 0.60 0.60 0.0% 0.61 2.5% 0.61 2.4% 
DUCK 0.10 0.10 

;::: 
0.10 0.0% 0.41 309.1% 

BEAV 0.64 0.64 0.67 4.9% 0.63 -1.6% 
COOT 0.54 0.54 0.0% 0.75 39.2% 0.72 32.3% 
PARU 0.10 0.10 0.0% 0.10 0.0% 0.40 300.0% 
PROT 0.10 0.10 0.0% 0.10 0.0% 0.44 341.0% 

MEAN HSI = SUM AVERAGE HSI BY HABITAT TYPE X ACRES DIVIDED BY ACRES OF 
AVAILABLE HABITAT (ACRES USED BY THE SPECIES). 
(i.e. MEAN HSI IS AVERAGE HSI WEIGHTED BY ACRES) 

FIGURE D-l (Cont'd) 
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HABITAT UNITS 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES HU Hu % CHANGE Hu %CHANGE HU %CHANGE 

MALL 80.0 80.0 0.0% 125.9 57.3% 127.3 59.1% 
G0OS 78.8 78.8 0.0% 125.0 58.6% 126.0 59.9% 
BITT 501.4 501.4 0.0% 486.0 -3.1% 455.1 -9.2% 
YLEG 231.9 231.9 0.0% 238.2 2.7% 150.4 -35.2% 
MUSK 268.9 268.9 0.0% 280.1 4.1% 210.0 -21.9% 
RAIL 357.4 357.4 0.0% 349.7 -2.2% 349.7 -2.2% 
HERO 334.8 334.8 0.0% 343.3 2.5% 342.7 2.4% 
DUCK 8.2 100.0% 
BEAV 12.8 12.8 0.0% 13.5 4.9% 12.6 -1.6% 
COOT 292.5 292.5 0.0% 407.3 39.2% 387.0 32.3% 
PARU 100.0% 
PROT 100.0% 

HABITAT UNITS ARE HSI X ACRES (A MEASURE OF QUALITY X QUANTITY) 
IF MEAN HSI = 0.10 THEN HABITAT UNITS ARE ZERO 

FIGURE D-l (Cont'd) 
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ANNUAL AVERAGE HABITAT UNITS FOR FUTURE WITHOUT PROJECT CONDITIONS 

SPECIES ANNUAL AVE. HABITAT UNITS 

MALLARD 114.3 
CANADA GOOSE 113.2 
LEASTBITTERN 482.3 
LESSER YELLOWLEGS 214.6 
MUSKRAT 259.6 
KING RAIL 351.7 
GREEN-BACKED HERON 340.9 
WOOD DUCK 3.5 
BEAVER 13.1 
AMERICAN COOT 372.4 
NORTHERN PARULA 3.5 
PROTHONOTARY WARBLER 3.7 

NOTE: THIS PROGRAM MUST BE RUN TWICE ONCE FOR FUTURF, WITHOUT PROJECT AND 
ONCE FOR FUTURE WITH PROJECT CONDITIONS. 
SUBTRACT AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITHOUT PROJECT CONDITIONS 
FROM AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITH PROJECT CONDITIONS TO 
DETERMINE THE CHANGE IN AVERAGE ANNUAL HABITAT UNITS WITH THE PROJECT. 

FIGURE D-l (Cont'd) 
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RdCK ISLAND DISTRICT CORPS OF ENGINEERS 
FISH AND WILDLIFE SERVICE ROCK ISLAND 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE ABREVIATIONS 

: r: 
NONFOREST WETLAND 
BO!lTOMLAND HARDWOODS-WETL 

3 c CROPLAND-WETLAND w PER SPRING LAKE FUTURE WITH PROJEC’ 
4 G GRASSLAND-WETLAND 

SPECIES ABREVIATIONS 

1 MALL MALLARD 
2 GOOS CANADA GOOSE 
3 BITT LEAST BI'FIERN 
4 YLEG LESSER YELLOWLEGS 
5 MUSK MUSKRAT 
6 RAIL KING RAIL 

(1) CELL MANAGED MARSH OPTION 

7 HERO GREEN-BACKED HERON 
8 DUCK WOOD DUCK 
9 BEAV BEAVER 
10 COOT AMERICAN COOT 
11PARU NORTHERN PARULA 
12 PROT PROTHONOTARY WARBLER 

DATA FILE NAMES NUMBER OF SAMPLE SITES PROJECT NAME 
PRESENT = UPSPLAKE 4 SPRING LAKE HREP 
TARGET YR 1 = SPLUPMM 1 SPRING LAKE 
TARGET YR 25 = SPLUPMM 1 SPRING LAKE 
TARGET YR 50 = SPLUPMM 1 SPRING LAKE 

FILE SPLUPMM CONTAINS 3 DATA SETS 

THESE DATA FILES USE MATRIX WETLAND TODAY'S DATE 02-27-1992 

THESE DATA SETS ARE FOR FUTURE WITH PROJECT CONDTIONS 

HABITAT TYPE ACRES 

HABITAT TYPE PRESENT TARGET YEARS 
0 1 25 50 

NONFOREST WETLAND 540 560 560 560 
BOTTOMLAND HARDWOODS-W 20 
CROPLAND-WETLAND 
GRASSLAND-WETLAND 

TOTAL 560 560 560 560 

FIGURE D-2 
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ACRES OF AVAILABLE HABITAT 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES ACRES ACRES % CHANGE ACRES % CHANGE ACRES % CHANGE 

MALL 560.0 560.0 0.0% 560.0 0.0% 560.0 0.0% 
GOOS 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
BITI 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
YLEG 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
MUSK 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
RAIL 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
HERO 560.0 560.0 0.0% 560.0 0.0% 560.0 0.0% 
DUCK 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
BEAV 20.0 0.0 -100.0% 56::: -100.0% 0.0 -100.0% 
COOT 540.0 560.0 3.7% 3.7% 560.0 3.7% 
PARU 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
PROT 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 

AVAILABLE HABITAT IS THE TOTAL OF THE HABITAT TYPE 
(NOT ALL SPECIES APPLY TO ALL HABITAT TYPES) 

MEAN HABITAT SUITABILITY INDEX (HSI) 

TARGET YEARS 
PRESENT TYR 1 TYR 25 TYR 50 

SPECIES INDEX INDEX % CHANGE INDEX % CHANGE INDEX % CHANGE 

MALL 0.14 
GOOS 0.15 
BITT 0.93 
YLEG 0.43 
MUSK 0.50 
RAIL 0.66 
HERO 0.60 
DUCK 0.10 
BEAV 0.64 
COOT 0.54 
PARU 0.10 
PROT 0.10 

ACRES USED BY THE SPECIES 

0.27 89.3% 0.42 
0.27 85.0% 0.42 
0.76 -18.5% 0.76 
0.65 50.7% 0.65 
0.79 58.3% 0.79 
0.70 5.8% 0.70 
0.67 12.2% 0.67 
0.00 -100.0% 0.00 
0.00 -100.0% 0.00 
0.74 36.2% 0.74 
0.00 -100.0% 0.00 
0.00 -100.0% 0.00 

196.3% 0.42 
186.3% 0.42 
-18.5% 0.76 
50.7% 0.65 
58.3% 0.79 
5.8% 0.70 

12.2% 0.67 
-100.0% 0.00 
-100.0% 0.00 

36.2% 0.74 
-100.0% 0.00 
-100.0% 0.00 

196.3% 
186.3% 
-18.5% 
50.7% 
58.3% 
5.8% 

12.2% 
-100.0% 
-100.0% 

36.2% 
-100.0% 
-100.0% 

MEAN HSI = SUM AVERAGE HSI BY HABITAT TYPE X ACRES DIVIDED BY ACRES OF 
AVAILABLE HABITAT (ACRES USED BY THE SPECIES). 
(i.e. MEAN HSI IS AVERAGE HSI WEIGHTED BY ACRES) 

FIGURE D-Z (Cont’d) 
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HABITAT UNITS 

TARGET YEARS 
PRESENT TYRI TYR 25 TYR 50 

SPECIES HU HU % CHANGE HU %CHANGE Hu %CHANGE 

MALL 80.0 151.5 89.3% 237.2 196.3% 237.2 196.3% 
GOOS 
BITT 
YLEG 
MUSK 
RAIL 
HERO 
DUCK 
BEAV 
COOT 
PARU 
PROT 

78.8 151.2 91.9% 
501.4 424.0 -15.4% 
231.9 362.4 56.3% 
268.9 441.4 64.1% 
357.4 392.0 9.7% 
334.8 375.5 12.2% 

12.8 0.0 -100.0% 
292.5 413.0 41.2% 

234.0 196.9% 
424.0 -15.4% 
362.4 56.3% 
441.4 64.1% 
392.0 9.7% 
375.5 12.2% 

0.0 - 
413.0 

,lOO.O% 
41.2% 

234.0 196.9% 
424.0 -15.4% 
362.4 56.3% 
441.4 64.1% 
392.0 9.7% 
375.5 12.2% 

0.0 -100.0% 
413.0 41.2% 

HABITAT UNITS ARE HSI X ACRES (A MEASURE OF QUALITY X QUANTITY) 
IF MEAN HSI = 0.10 THEN HABITAT UNITS ARE ZERO 

FIGURE D-2 (Cont’d) 
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ANNUAL AVERAGE HABITAT UNITS FOR FUTURE WITH PROJECT CONDTIONS 

SPECIES ANNUAL AVE. HABITAT UNITS 

MALLARD 
CANADA GOOSE 
LEAST BITTERN 
LESSER YELLOWLEGS 
MUSKRAT 
KING RAIL 
GREEN-BACKED HERON 
WOOD DUCK 
BEAVER 
AMERICAN COOT 
NORTHERN PARULA 
PROTHONOTARY WARBLER 

214.2 
211.7 
424.8 
361.0 
439.7 
391.7 
375.1 

0.1 
411.8 

NOTE: THIS PROGRAM MUST BE RUN TWICE ONCE FOR FUTURE WITHOUT PROJECT AND 
ONCE FOR FUTURE WITH PROJECT CONDITIONS. 
SUBTRACT AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITHOUT PROJECT CONDITIONS 
FROM AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITH PROJECT CONDITIONS TO 
DETERMINE THE CHANGE IN AVERAGE ANNUAL HABITAT UNITS WITH THE PROJECT. 

FIGURE D-2 (Cont’d) 
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ROCK ISLAND DISTRICT CORPS OF ENGINEERS 
FISH AND WILDLIFE SERVICE ROCK ISLAND 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE ABREVIATIONS 

1N NONFOREST WETLAND 

:: 
BOTTOMLAND HARDWOODS-WETLAND 
CROPLAND-WETLAND 

4 G GRASSLAND-WETLAND UPPER SPRING LAKE FUTURE WITH PROJECT 

SPECIES ABREVIATIONS ( 1) CELL MOIST SOIL OPTJON 

1 MALL MALLARD 7 HERO GREEN-BACKED HERON 
2 GOOS CANADA GOOSE 8 DUCK WOOD DUCK 
3 BITT LEAST BITTERN 9 BEAV BEAVER 
4 YLEG LESSER YELLOWLEGS 10 COOT AMERICAN COOT 
5 MUSK MUSKRAT 11PARU NORTHERN PARULA 
6 RAIL KING RAIL 12 PROT PROTHONOTARY WARBLER 

DATA FILE NAMES NUMBER OF SAMPLE SITES PROJECT NAME 
PRESENT = UPSPLAKE 4 SPRING LAKE HREP 
TARGET YR 1 = SPLUPMS 1 SPRING LAKE 
TARGET YR 25 = SPLUPMS 1 SPRING LAKE 
TARGET YR 50 = SPLUPMS 1 SPRING LAKE 

FILE SPLUPMS CONTAINS 3 DATA SETS 

THESE DATA FILES USE MATRIX WETLAND TODAY'S DATE 02-27-1992 

THESE DATA SETS ARE FOR FUTURE WITH PROJECT CONDTIONS 

HABITAT TYPE ACRES 

HABITAT TYPE PRESENT TARGET YEARS 
0 1 25 50 

NONFOREST WETLAND 540 560 560 560 
BOTTOMLAND HARDWOODS-W 20 
CROPLAND-WETLAND 
GRASSLAND-WETLAND 

TOTAL 560 560 560 560 

FIGURE D-3 

D-23 



ACRES OF AVAILABLE HABITAT 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES ACRES ACRES % CHANGE ACRES % CHANGE ACRES % CHANGE 

MALL 560.0 560.0 0.0% 560.0 0.0% 560.0 0.0% 
GOOS 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
BITT 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
YLEG 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
MUSK 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
RAIL 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
HERO 560.0 560.0 0.0% 560.0 0.0% 560.0 0.0% 
DUCK 20.0 -100.0% 

::: -100.0% 
0.0 -100.0% 0.0 -100.0% 

BEAV 20.0 0.0 -100.0% 0.0 -100.0% 
COOT 540.0 560.0 3.7% 560.0 3.7% 560.0 3.7% 
PARU 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
PROT 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 

AVAILABLE HABITAT IS THE TOTAL OF THE HABITAT TYFE 
(NOT ALL SPECIES APPLY TO ALL HABITAT TYPES) 

MEAN HABITAT SUITABILITY INDEX (HSI) 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES INDEX INDEX % CHANGE INDEX % CHANGE INDEX % CHANGE 

ACRES USED BY THE SPECIES 

MALL 0.14 
GOOS 0.15 
BITT 0.93 
YLEG 0.43 
MUSK 0.50 
RAIL 0.66 
HERO 0.60 
DUCK 0.10 
BEAV 0.64 
COOT 0.54 
PARU 0.10 
PROT 0.10 

0.62 337.1% 0.74 
0.59 301.8% 0.69 
0.10 -89.2% 0.10 
0.10 -76.7% 0.10 
0.10 -79.9% 0.10 
0.10 -84.9% 0.10 
0.10 -83.3% 0.10 
0.00 -100.0% 0.00 
0.00 -100.0% 0.00 
0.10 -81.5% 0.10 
0.00 -100.0% 0.00 
0.00 -100.0% 0.00 

418.6% 0.74 
369.9% 0.69 
-89.2% 0.10 
-76.7% 0.10 
-79.9% 0.10 
-84.9% 0.10 
-83.3% 0.10 

-100.0% 0.00 
-100.0% 0.00 
-81.5% 0.10 

-100.0% 0.00 
-100.0% 0.00 

418.6% 
369.9% 
-89.2% 
-76.7% 
-79.9% 
-84.9% 
-83.3% 

-100.0% 
-100.0% 
-81.5% 

-100.0% 
-100.0% 

MEAN HSI = SUM AVERAGE HSI BY HABITAT TYPE X ACRES DIVIDED BY ACRES OF 
AVAILABLE HABITAT (ACRES USED BY THE SPECIES). 
(i.e. MEAN HSI IS AVERAGE HSI WEIGHTED BY ACRES) 

FIGURE D-3 (Cont’d) 
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HABITAT UNITS 

I 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES HU HU %CHANGE HU %CHANGE HU %CHANGE 

MALL 80.0 349.8 337.1% 415.1 418.6% 415.1 418.6% 
GOOS 78.8 328.3 316.6% 384.0 387.3% 384.0 387.3% 
BITT 501.4 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
YLEG 231.9 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
MUSK 268.9 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
RAIL 357.4 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
HERO 334.8 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
DUCK 
BEAV 12.8 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
COOT 292.5 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
PARU 
PROT 

HABITAT UNITS ARE HSI X ACRES (A MEASURE OF QUALITY X QUANTITY) 
IF MEAN HSI = 0.10 THEN HABITAT UNITS ARE ZERO 

I 

FIGURE D-3 (Cont’d) 
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ANNUAL AVERAGE HABITAT UNITS FOR FUTURE WITH PROJECT CONDTIONS 

SPECIES ANNUAL AVE. HABITAT UNITS 

MALLARD 
CANADA GOOSE 
LEAST BITTERN 
LESSER YELLOWLEGS 
MUSKRAT 
KING RAIL 
GREEN-BACKED HERON 
WOOD DUCK 
BEAVER 
AMERICAN COOT 
NORTHERN PARULA 
PROTHONOTARY WARBLER 

395.4 
367.0 
60.5 
57.8 
58.2 
59.1 
58.8 

0.1 
58.4 

NOTE: THIS PROGRAM MUST BE RUN TWICE ONCE FOR FUTURE WITHOUT PROJECT AND 
ONCE FOR FUTURE WITH PROJECT CONDITIONS. 
SUBTRACT AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITHOUT PROJECT CONDITIONS 
FROM AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITH PROJECT CONDITIONS TO 
DETERMINE THE CHANGE IN AVERAGE ANNUAL HABITAT UNITS WITH THE PROJECT. 

FIGURE D-3 (Cont'd) 
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I THESE DATA FILES USE MATRIX WETLAND TODAY'S DATE 02-13-1992 

ROCK ISLAND DISTRICT CORPS OF ENGINEERS 
FISH AND WILDLIFE SERVICE ROCK ISLAND 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE ABREVIATIONS 

NONFOREST WETLAND 
BOTTOMLAND HARDWOODS-WETLAND 

3 c CROPLAND-WETLAND 
4 G GRASSLAND-WETLAND UPPER SPRING LAKE FUTURE WITH PROJECl 

SPECIES ABREVIATIONS 
COMBINATION Of TION 

1MALL MALLARD 7 HERO GREEN-BACKED HERON 
2 GOOS CANADA GOOSE 8 DUCK WOOD DUCK 
3 BITT LEAST BITTERN 9 BEAV BEAVER 
4 YLEG LESSER YELLOWLEGS 10 COOT AMERICAN COOT 
5 MUSK MUSKRAT 11PARU NORTHERN PARULA 
6 RAIL KING RAIL 12 PROT PROTHONOTARY WARBLER 

DATA FILE NAMES NUMBER OF SAMPLE SITES PROJECTNAME 
PRESENT = UPSPLAKE 4 SPRING LAKE HREP 
TARGETYR 1 = SPLUPMM SPRING LAKE 
TARGET YR 25 = SPLUPMM ; SPRING LAKE 
TARGET YR 50 = SPLUPMM 1 SPRING LAKE 

FILE SPLUPMM CONTAINS 3 DATA SETS 

THESE DATA SETS A.RE FOR FU!WRE WITH PROJECT CONDTIONS 

HABITAT TYPE ACRES 

HABITAT TYPE PRESENT TARGET YEARS 
0 1 25 50 

NONFOREST WETLAND 540 237 237 237 
BOTTOMLAND HARDWOODS-W 20 
CROPLAND-WETLAND 
GRASSLAND-WETLAND 

TOTAL 560 237 237 237 

FIGURE D-4 
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ACRES OF AVAILABLE HABITAT 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES ACRES ACRES % CHANGE ACRES % CHANGE ACRES % CHANGE 

MALL 560.0 
GOOS 540.0 
BITT 540.0 
YLEG 540.0 
MUSK 540.0 
RAIL 540.0 
HERO 560.0 
DUCK 20.0 
BEAV 20.0 
COOT 540.0 
PARU 20.0 
PROT 20.0 

237.0 
237.0 
237.0 
237.0 
237.0 
237.0 
237.0 

0.0 

23::: 
0.0 
0.0 

-57.7% 237.0 -57.7% 
-56.1% 237.0 -56.1% 
-56.1% 237.0 -56.1% 
-56.1% 237.0 -56.1% 
-56.1% 237.0 -56.1% 
-56.1% 237.0 -56.1% 
-57.7% 237.0 -57.7% 

-100.0% 0.0 -100.0% 
-100.0% 0.0 -100.0% 
-56.1% 237.0 -56.1% 

-100.0% 0.0 -100.0% 
-100.0% 0.0 -100.0% 

237.0 -57.7% 
237.0 -56.1% 
237.0 -56.1% 
237.0 -56.1% 
237.0 -56.1% 
237.0 -56.1% 
237.0 -57.7% 

0.0 -100.0% 
0.0 -100.0% 

237.0 -56.1% 
0.0 -100.0% 
0.0 -100.0% 

AVAILABLE HABITAT IS THE TOTAL OF THE HABITAT TYPE ACRES USED BY THE SPECIES 
(NOT ALL SPECIES APPLY TO ALL HABITAT TYPES) 

MEAN HABITAT SUITABILITY INDEX (HSI) 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES INDEX INDEX % CHANGE INDEX % CHANGE INDEX % CHANGE 

MALL 0.14 
GCOS 0.15 
BITT 0.93 
YLEG 0.43 
MUSK 0.50 
RAIL 0.66 
HERO 0.60 
DUCK 0.10 
BEAV 0.64 
COOT 0.54 
PARU 0.10 
PROT 0.10 

0.27 89.3% 0.42 196.3% 
0.27 85.0% 0.42 186.3% 
0.76 -18.5% 0.76 -18.5% 
0.65 50.7% 0.65 50.7% 
0.79 58.3% 0.79 58.3% 
0.70 5.8% 0.70 5.8% 
0.67 12.2% 0.67 12.2% 
0.00 -100.0% 0.00 -100.0% 
0.00 -100.0% 0.00 -100.0% 
0.74 36.2% 0.74 36.2% 
0.00 -100.0% 0.00 -100.0% 
0.00 -100.0% 0.00 -100.0% 

0.42 196.3% 
0.42 186.3% 
0.76 -18.5% 
0.65 50.7% 
0.79 58.3% 
0.70 5.8% 
0.67 12.2% 
0.00 -100.0% 
0.00 -100.0% 
0.74 36.2% 
0.00 -100.0% 
0.00 -100.0% 

MEAN HSI = SUM AVERAGE HSI BY HABITAT TYPE X ACRES DIVIDED BY ACRES OF 
AVAILABLE HABITAT (ACRES USED BY THE SPECIES). 
(i.e. MEAN HSI IS AVERAGE HSI WEIGHTED BY ACRES) 

FIGURE D-4 (Cont’d) 
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HABITAT UNITS 

TARGET YEARS 
PRESENT TYR 1 TYR 25 TYR 50 

SPECIES HU Hu %CHANGE Hu %CHANGE Hu %CHANGE 

MALL 80.0 64.1 -19.9% 100.4 25.4% 100.4 25.4% 
GOQS 78.8 64.0 -18.8% 99.0 25.7% 99.0 25.7% 
BITT 501.4 179.4 -64.2% 179.4 -64.2% 179.4 -64.2% 
YLEG 231.9 153.4 -33.9% 153.4 -33.9% 153.4 -33.9% 
MUSK 268.9 186.8 -30.5% 186.8 -30.5% 186.8 -30.5% 
RAIL 357.4 165.9 -53.6% 165.9 -53.6% 165.9 -53.6% 
HERO 334.8 158.9 -52.5% 158.9 -52.5% 158.9 -52.5% 
DUCK 
BEAV 12.8 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
COOT 292.5 174.8 -40.2% 174.8 -40.2% 174.8 -40.2% 
PARU 
PROT 

HABITAT UNITS AREi HSI X ACRES (A MEASURE OF QUALIW X QUANTITY) 
IF MEAN HSI = 0.10 THEN HABITAT UNITS ARE ZERO 

FIGURE D-4 (Cont'd) 
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ANNUAL AVERAGE HABITAT UNITS FOR F- WITH PROJECT CONDTIONS 

SPECIES 

MALLARD 
CANADA GOOSE 
LEASTBITTERN 
LESSER YELLOWLEGS 
MUSKRAT 
KING RAIL 
GREEN-BACKED HERON 
WOOD DUCK 
BEAVER 
AMERICAN COOT 
NORTHERN PARULA 
PROTHONOTARYWARBLER 

ANNUAL AVE. HABITAT UNITS 

91.2 
90.2 

182.5 
154.4 
187.9 
167.9 
160.8 

0.1 
176.2 

NOTE : THIS PROGRAM MUST BE RUN TWICE ONCE FOR FUTURE WITHOUT PROJECT AND 
ONCE FOR FUTURE WITH PROJECT CONDITIONS. 
SUBTRACT AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITHOUT PROJECT CONDITIONS 
FROM AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITH PROJECT CONDITIONS TO 
DETERMINE THE CHANGE IN AVERAGE ANNUAL HABITAT UNITS WITH THE PROJECT. 

FIGURE D-4 (Cont’d) 
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I 

ROCK ISLAND DISTRICT CORPS OF ENGINEERS 
FISH AND WILDLIFE SERVICE ROCK ISLAND 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE ABREVIATIONS 

2':: 
NONFOREST WETLAND 
BOTTOMLAND HARDWOODS-WETLAND 

3 c CROPLAND-WETLAND UPPER SPRING LAKE 
4 G GRASSLAND-WETLAND 

FUTURE WITH PROJECT COMBINATION OPTION 
SPECIES ABREVIATIONS 

1 MALL MALLARD 7 HERO GREEN-BACKED HERON 
2 GOOS CANADA GOOSE 8 DUCK WOOD DUCK 
3 BITT LEAST BITTERN 9 BEAV BEAVER 
4 YLEG LESSER YELLOWLEGS 10 COOT AMERICAN COOT 
5 MUSK MUSKRAT 11PARU NORTHERN PARULA 
6 RAIL KING RAIL 12 PROT PROTHONOTARY WARBLER 

DATA FILE NAMES NUMBER OF SAMPLE SITES PROJECT NAME 
PRESFaNT = UPSPLAKFd 4 SPRING LAKE HREP 
TARGET YR 1 = SPLUPMS 1 SPRING LAKE 
TARGET YR 25 = SPLUPMS 1 SPRING LAKE 
TARGET YR 50 = SPLUPMS 1 SPRING LAKE 

FILE SPLUPMS CONTAINS 3 DATA SETS 

THESE DATA FILES USE MATRIX WETLAND TODAY'S DATE 02-13-1992 

THESE DATA SETS ARE FOR FUTURE WITH PROJECT CONDTIONS 

HABITAT TYPE ACRES 

HABITAT TYPE PRESENT TARGET YEARS 
0 1 25 50 

NONFOREST WETLAND 540 278 278 278 
BOTTOMLAND HARDWOODS-W 20 20 20 20 
CROPLAND-WETLAND 
GRASSLAND-WETLAND 

TOTAL 560 298 298 298 

FIGURE D-5 
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ACRES OF AVAILABLE HABITAT 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SIECIES ACRES ACRES % CHANGE ACRES % CHANGE ACRES % CHANGE 

MALL 560.0 278.0 -50.4% 278.0 -50.4% 278.0 -50.4% 
GOOS 540.0 278.0 -48.5% 278.0 -48.5% 278.0 -48.5% 
BIT?! 540.0 278.0 -48.5% 278.0 -48.5% 278.0 -48.5% 
YLEG 540.0 278.0 -48.5% 278.0 -48.5% 278.0 -48.5% 
MUSK 540.0 278.0 -48.5% 278.0 -48.5% 278.0 -48.5% 
RAIL 540.0 278.0 -48.5% 278.0 -48.5% 278.0 -48.5% 
HERO 560.0 278.0 -50.4% 278.0 -50.4% 278.0 -50.4% 
DUCK 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
BEAV 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
COOT 540.0 278.0 -48.5% 278.0 -48.5% 278.0 -48.5% 
PARU 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
PROT 20.0 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 

AVAILABLE HABITAT IS THE TOTAL OF THE HABITAT TYPE ACRES USED BY THE SPECIES 
(NOT ALL SPECIES APPLY TO ALL HABITAT TYPES) 

MEAN HABITAT SUITABILITY INDEX (HSI) 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES INDEX INDEX % CHANGE INDEX % CHANGE INDEX % CHANGE 

MALL 0.14 
GOOS 0.15 
BITT 0.93 
YLEG 0.43 
MUSK 0.50 
RAIL 0.66 
HERO 0.60 
DUCK 0.10 
BEAV 0.64 
COOT 0.54 
PARU 0.10 
PROT 0.10 

0.62 337.1% 
0.59 301.8% 
0.10 -89.2% 
0.10 -76.7% 
0.10 -79.9% 
0.10 -84.9% 
0.10 -83.3% 
0.00 -100.0% 
0.00 -100.0% 
0.10 -81.5% 
0.00 -100.0% 
0.00 -100.0% 

0.74 418.6% 
0.69 369.9% 
0.10 -89.2% 
0.10 -76.7% 
0.10 -79.9% 
0.10 -84.9% 
0.10 -83.3% 
0.00 -100.0% 
0.00 -100.0% 
0.10 -81.5% 
0.00 -100.0% 
0.00 -100.0% 

0.74 418.6% 
0.69 369.9% 
0.10 -89.2% 
0.10 -76.7% 
0.10 -79.9% 
0.10 -84.9% 
0.10 -83.3% 
0.00 -100.0% 
0.00 -100.0% 
0.10 -81.5% 
0.00 -100.0% 
0.00 -100.0% 

MEAN HSI = SUM AVERAGE HSI BY HABITAT TYPE X ACRES DIVIDED BY ACRES OF 
AVAILABLE HABITAT (ACRES USED BY THE SPECIES). 
(i.e. MEAN HSI Is AVERAGE HsI WEIGHTED BY ACRES) 

FIGURE D-5 (Cont'd) 
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HABITAT UNITS 

t 

TARGET YEARS 
PRESENT TYR 1 TYR 25 TYR 50 

SrECIES HU HU %CHANGE HU %CHANGE Hu %CHANGE 

MALL 80.0 173.7 117.0% 206.0 157.4% 206.0 157.4% 
GOOS 78.8 163.0 106.8% 190.6 141.9% 190.6 141.9% 
BITT 501.4 0.0 -100.0% 0.0 -100.0% 
YLEG 231.9 0.0 -100.0% 

:*: -100.0% 
-100.0% 

010 -100.0% 
0.0 -100.0% 

MUSK 268.9 0.0 -100.0% 
RAIL 357.4 0.0 -100.0% 0.0 -100.0% 

0":: -100.0% 
-100.0% 

HERO 334.8 0.0 -100.0% 0.0 -100.0% 0.0 -100.0% 
DUCK 
BEAV 12.8 0.0 -100.0% -100.0% 0.0 -100.0% 

292.5 0.0 -100.0% -100.0% 0.0 -100.0% 
PARU 
PROT 

HABITAT UNITS ARE HSI X ACRES (A MEASURE OF QUALITY X QUANTITY) 
IF MEAN HSI = 0.10 THEN HABITAT UNITS ARE ZERO 

FIGURE D-5 (Cont’d) 

D-33 



ANNUAL AVERAGE HABITAT UNITS FOR FUTURE WITH PROJECT CONDTIONS 

SDECIES 

MALLARD 
CANADA GOOSE 
LEASTBI!ITERN 
LESSER YELLOWLEGS 
MUSKRAT 
KING RAIL 
GREEN-BACKED HERON 
WOOD DUCK 
BEAVER 
AMERICAN COOT 
NORTHERN PARULA 
PROTHONOTARY WARBLER 

ANNUAL AVE. HABITAT UNITS 

197.1 
183.0 
31.8 
29.6 
29.9 
30.6 
30.4 

300::: 

NOTE: THIS PROGRAM MUST BE RUN TWICE ONCE FOR FUTURE WITHOUT PROJECT AND 
ONCE FOR FUTURE WITH PROJECT CONDITIONS. 
SUBTRACT AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITHOUT PROJECT CONDITIONS 
FROM AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITH PROJECT CONDITIONS TO 
DETERMINE THE CHANGE IN AVERAGE ANNUAL HABITAT UNITS WITH THE PROJECT. 

FIGURE D-5 (Cont'd) 
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Rw< ISLAND DIS'IRICT CORPS OF ENGINEERS 
FISHANDWILDLIFESEXVICEROCK ISLAND 

WILDLIFE HABITAT APPRAISAL WIDE 

IABITAT TYPE ABREVIATIONS 

1NNCWQtESTWEILAND 
2 B BOTMHLPND HARDWODS-WEI'UND 
3 c CRoPmw 
4 G GRASSLAND-WIUND 

HEMIMARSH WITHOUT PROJECT CONDITIONS 
BECIES ABREvIATIaJS 

1MALL MALLARD 7 Ha70 mEEN-BAcKEDmm 
2 ams CANADAGOOSE 8Ducx WOODDUCX 
3 BITT LEASTBITPEXN 9 BEAV BEAVER 
4YLbEs LESSmv 10 COOT AMmIcANaxYl 
5 MJSK MUSKRAT 11PARU NOR= PARULA 
6 RAIL KINGRAIL 12 FROT PRWIVUNOTARYWBLEX 

fATA FILE NAMElS NUMBEZtOFSZ+HPLESITES PRCUECl' NZ4ME 
PRESmT=HmILAKE 1 SPRING w(E HREl' 
TARmYR 1 =HEMWE 1 SPRING LAKE 
TARGEZ'YR 25 =HpIIGXX' 1 SPRING LAKE 
TARGETYR 50 =HEMIW 1 SPRING LAKE 

'ILE HEXItJop CDNTAINS 3 DATA SETS 

'HESEDATAFILES USEMA'lWXWElUND TODAY'S DATE 03-19-1992 

, 

'HESE DATASETS ARE FOR FUI'URE WITHOUI'PROJWI'aWDTIONS 

HABITAT TYPE AaS 

JWUTAT TYPE PRESENT TARGETYEARS 
0 1 25 50 

K)NFOMSTWEZLAND 108 108 108 108 
WTOMLAND HARDWXDS-W 
ROF'LAND-WETLAND 
XASSLAND-WETLAND 

roTAL 108 108 108 108 

FIGURE D-6 
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ACRES OF AVAILABLE HABITAT 

TARGET Y-EMS 
PRESENT TYR 1 TYR 25 TYR 50 

species ACRES AmES%a-lANGE Acz?ES%cHANGE AaES%cHANGE 

lALL 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
XIOS 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
WIT 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
JUSK 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
WL 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
WO 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

3EAV 
108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

'ARU 
'ROT 

WAILABLE HABITAT IS THE 'XYI'AL OF THE HABITAT TYPE AazEs USED BY THE SPECIES 
:NCYl'ALL SPECIES APPLY 'IOALL HABITATTYPES) 

MEAN HABITAT SUITABILITY INDEX (HSI) 

TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

;PEmES INDEX INDEX %cnANGE INDEX 8cHAhu.z INDEX %cmNGE 

0.10 0.10 0.0% 0.10 0.0% 0.10 0.0% 
JOOS 0.10 0.10 0.0% 0.10 0.0% 0.10 0.0% 
3IlT 0.84 0.84 0.0% 0.81 -3.4% 0.86 1.7% 
!LEx 0.10 0.10 0.0% 0.10 0.0% 0.10 0.0% 
IUSK 0.16 0.16 0.0% 0.16 -1.9% 0.15 -7.4% 
UUL 0.10 0.10 0.0% 0.10 0.0% 0.10 0.0% 
WO d.48 0.48 0.0% 0.54 12.2% 0.51 4.9% 
Ncx 
3EAV 

0.76 0.76 0.0% 0.76 0.0% 0.73 -4.9% 
'ARU 
'ROT 

lE2NHSI = SUMAVEFQGE HSI BY HABITAT TYPE X ACRES DIVIDED BY AG%ES OF 
lVAILN3X.E HABITAT (ACRES USED BY THE SPECIES). 
'i.e. MEAN HSI IS AVEZAGE HSI WEIGHTED BY ACRES) 

FIGURE D-6 (Cont'd) 
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HABITAT UNITS 

i 

I 

TARQZT YEARS 
FTtEsEm TYR 1 TYR 25 TYR 50 

>M=IEs Hu Hu %cxANGE Hu samus Hu %aiANa 

3IlT 91.0 91.0 0.0% 87.9 -3.4% 92.6 1.7% 
.zM; 
IUSK 17.2 17.2 0.0% 16.8 -1.9% 15.9 -7.4% 
WL 
mZ0 52.1 52.1 0.0% 58.4 12.2% 54.6 4.9% 
xJcx 
3EAV 
YmT 82.4 82.4 0.0% 82.4 0.0% 78.3 -4.90 
'ARU 
'RCT 

WITAT WITS ARE HSI X m (A - OF QVALITY XQUANTITY) 
:FMiY!NHSI = 0.10 THEN HABITAT WITS ARE ZERO 

FIGURE D-6 (Cont'd) 

D-37 



ANNUAL AWZAGE HABITAT UNITS FOR IWWRE WITHOWl’ PROJECT CXMDITIONS 

SPECIES ANNUAL AVE. HABITAT UNITS 

ZANADA GOOSE 
;EAST BIlTERN 
-xSsER YEuauxs 
WSKRAT 
(ING RAIL 
x?EEN-BPMED HERON 
mD DUCX 
3EAvER 
4MExIcAN CmT 
VORTHERN PARULAA 
?RCYI’HONUI’ARY WARBLER 

89.9 

16.7 

55.8 

81.3 

WE: THIS PROGTULM MUST BE RUN TWICE ONCE m FVIURE WITHCUl’ PROJEKX’ AND 
= FOR Wl’lJ?E WITH PROJECT CONDITIONS. 
VBTWilX AWX?AfX ANNUAL HABITAT UNITS FOR FUlWE WITHOUT PROJZl’ 00E(DITICWS 
&I AVEXXE ANNUAL HABITAT WITS FK@ FVIURE WITH PRWEZCl COE(DITIONS ‘IV 
XlWWINE THE CHANGIZ IN AVEZ?ME ANNUAL HABITAT UNITS WITH THE PRCUWl’. 

FIGURE D-6 (Cont’d) 
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Ra ISI.&4D DIb”LliICl CORF’S CJF ENGINFZJBS 
FISH AND WILDLIFE SERVICE Ra ISM 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE ABRWIATIONS 

1N NONFfXESTk+JiXMD 
2 B BOTMHLAND_S-_ 
3 c CRceLAND-wETLAND HEMI-MARSH FUTURE WITH PROJECT 
4GWSLAND-Wfi%MJD 

2-YR LEVEE WITHOUT WATER CONTROL 
SPECIES -ATIONS 

1HALL MAtLARD 7 HERO m-BAacEDHERoN 
2 am CANADACOOSE 8DUCK WODDUCK 
3 BITT LEAST BITTERN 9 BEAV BEAVER 
4YLEs LESmYELmwmx 10 CnoT AMFRICAN~ 
5 MUSK WSKRAT 11 PARU NORTHERNPARU 
6 RAIL KINGRAIL 12 PRGT PROTHCNCfI'ARY~ 

DATAFILENAWS _OFSAMWE SITES FmuEmNAm 
PRESEIW=HEMIL?W 1 SPRINGLAKEMZEP 
TARGE?l'YRl=HpIIZYR 1 SPRING LAKE 
TARGEX'YR 25 = HEM2YR 1 SPRING LAKE 
TARGETYR 50 =wlIZYR 1 SPRING LAKE 

FILE HEMZYR C0NTAINS 3 DATA SJiTS 

THESE DATA FILES USE HATRIX W TODAY'S DATE 03-19-1992 

THESE DATASETS AREFOR FUTUFZ WITH PROJEXXCYXDTIONS 

HABITAT TYPE ACRES 

HABITAT TYPE PRESENT TARGETYEARS 
0 1 25 50 

NCZCCRESTWEX!LAND 108 108 108 108 
BOTMMLAND HARDKIODS-W 
cmF%AND-m 
GRASSLAND-WETLAND 

TOTAL 108 108 108 108 

FIGURE D-7 
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ACRI?S OF AVAILABLE HABITAT 

TARGETYEARS 
PRESEZJT TYR 1 TYR 25 TYR 50 

SPECIES ACXES Acz?ES %cmNGE Aa?ES%cHANGE AcRES%a-iANGE 

108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
330s 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
BITT 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
WSK 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
WL 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
.IERO 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

3EZAV 
108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

'ARU 
'RUT 

WAILABLE HABITAT IS THE TOTAL OF 'HE HABITAT TYPE ACXES USED BY THE SP=I= 
'NCQALL SPECIES APPLY TO ALL HABITAT TYE'ES) 

FIGURE D-7 (Cont’d) 
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MEAN WITAT SUITABILITY INDEX (HSI) 

TARC;ET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPEcIBS INBEX INDEx%cwAN~ INDEx%cRANGR INmx%~~ 

BITT 

MUSK 
RAIL 
HERO 

BE&V 

PARU 
PROT 

0.10 0.10 0.0% 
0.10 0.10 0.0% 
0.84 0.87 3.4% 
0.10 0.10 0.0% 
0.16 0.35 122.2% 
0.10 0.10 0.0% 
0.48 0.51 4.9% 

0.76 0.75 -1.6% 

0.10 0.0% 0.10 
0.10 0.0% 0.10 
0.87 3.4% 0.87 
0.10 0.0% 0.10 
0.35 122.2%. 0.35 
0.10 0.0% 0.10 
0.51 4.9% 0.51 

0.75 -1.6% 0.75 

0.0% 
0.0% 
3.4% 
0.0% 

122.2% 
0.0% 
4.9% 

-1.6% 

t4t3iWiiSI=SUMAvExIu;E HSI BY HABITAT TYPE X AtRES DIVIDED BY ACRES OF 
AVAILABLR HABITAT (ACl?RS USED BY THE SPECIES). 
(i.e. MEW HSI IS AVlBAGE HSI WEIGHTED BY ACZUZS) 

HABITAT UNITS 

TARGET YEARS 
PRESENT TYR 1 TYR 25 TYR 50 

SPECIES Hu HU %cnANGE I-nJ %CHANGE Hu %cHANGE 

Q3O.S 
BITT 91.0 94.1 3.4% 94.1 3.4% 94.1 3.4% 

MUSK 17.2 38.1 122.2% 38.1 122.2% 38.1 122.2% 

BBAV 
82.4 81.0 -1.6% 81.0 -1.6% 81.0 -1.6% 

PARU 
PRCT FIGURE D-7 (Cont'd) 

HABITAT UNITS ARE HSI X ACRES (A MEASURE OF QUALITY X QUANTITY) 
IF MEAN HSI = 0.10 'I'HBN HABITAT UNITS ARE ZERO 
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?Uh\ccViL AVERAGE HABITAT UNITS FOR EUVRJZ WITH PROJECT CONDTIONS 

SPECIES ANNUAL, AVE. HABITAT UNITS 

CANADA GOOSE 
LEAST BITTERN 
LEssEl?YamwLEm 
MUSKRAT 
KINGMIL 
CXEEN-BACXEDHERON 
WJODDUM 
BEAVER 
AMmIcANamT 
NORTHERN PARULA 
PRQI'HONOTARY WARBLER 

94.1 

37.9 

54.6 

81.0 

NOTE: THIS PROGRAMMUSTBERUN'LW1(3EONCEFORFVrVREWlTHOVTPROJE(=TAND 
ONCE FtX FUTURE WITH PROJECT CONDITIONS. 
SUBTRACT AVQ?AGEANNUAL HABITAl'UNITSFoRFvNliEWITHovPPRRoJEcJT CONDITIONS 
FRCtl AVER&X ANNUAL HABITAT UNITS FUR FWIURE WITH PROJEXX CONDITIONS M 
DGPERMINETHECHANGE IN AVERAGE ANNUAL HABITATUNITS WITH THEPRm. 

FIGURE D-7 (Cont'd) 
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Rw< ISLANDDIS'IRICI'CDRFSOFENGINEE‘I;~S 
FISH AND WILDLIFE SEIIVICE ROCK ISLAND 

WILDLIFEHABITATAPPRAISALCUIDE 

HABITAT TYPE -ATIoNS 

1N NONFORESTWEZLAND 
2 B BOTPOHLAND iJAmwoDs-WETLAND 
3 c mcPm HEMI-MARSH FUTURE WITH PROJECT 
4G czzAssLAND_m 

2-YR LEVEE WITH WATER CONTROL 
SPECIES ABIREVIATIONS 

lMALL.laLLARD 7 HERO CXEEN-BMxEDHIma.f 
2 coos CANADAGOOSE 8Ducx~wcIc 
3 BIT'7 LEAST BI'LTERN 9BEw BEam 
4YLEc LESSEX~ 10 COOT AMlmCANaur 
5 MUSK MUSKRAT 11PARU Namm?NPARULA 
6 RAlL KINGRAIL 12 PROT PR0'l?iONCfl'ARYWhRBJ=t 

DATA FILE NAMES NLJMBm OF SHLE SITES PROJECTNAME 
pREsENT=HEMILIAKE 1 SPRINGXJKEHREP 
TARQ?I'YR 1 =HplIZYRC 1 SPRINGAKE 
TARGETYR 25 =HtMIZYRC 1 SPRINCZAKE 
TARGVl'YR 50 = HEMIZYRC 1 SPRINGLAKE 

FILE MI2YRC CONTAINS 3 DATA SETS 

THESE DATA FILES USE MATRIX MiTLAND TODAY'S DATE 03-19-1992 

THESE DATASETS ARE FOR FUTURE WITH PROJECI'CONDTIONS 

HABITAT TYPE ACRE%j 

HABITAT TYPE PRESENT TARGETYEARS 
0 1 2s so 

_TMZTLAND 108 108 108 108 
BolToMLAND -DS-W 
CROPLJND-WETLAND 
G?ASSLAND-WETLAND 

TOTAL 108 108 108 108 

FIGURE D-8 

D-43 



TARGET YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPEXXES AcxEs ACRES %JcxANGE pLREs %claxE Aa3E.S %cHANGE 

030s 
BITT 

MUSK 
RAIL 
HERO 

BEXJ 

PAfw 
PROT 

108.0 108.0 0.0% 108.0 
108.0 108.0 0.0% 108.0 
108.0 108.0 0.0% 108.0 
108.0 108.0 0.0% 108.0 
108.0 108.0 0.08 108.0 
108;O 108.0 0.0% 108.0 
108.0 108.0 0.0% 108.0 

108.0 108.0 0.0% 108.0 

0.0% 108.0 
0.0% 108.0 
0.0% 108.0 
0.0% 108.0 
0.0% 108.0 
0.0% 108.0 
0.0% 108.0 

0.0% 108.0 

0.0% 
0.0% 
0.0% 
0.0% 
0 0% 
0.0% 
0.0% 

0.0% 

AVAILABLE HABITAT IS THE ‘IWI’AL OF THE HABITAT TYPE ACRES USED BY THE SPECIES 
(NOT ALL SPEXXES APPLY TO ALL HABITAT TYPES 1 

FIGURE D-8 (Cont’d) 
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I 

TARGE3YEARS 
PRESENT TYR 1 TYR 25 TYR 50 

SPECIES INDEX INDEX %cHANGE INmX *CHANGE INDEX bCHANC;E 

alOS 
BIlT 

HUSK 
RAIL 
HERO 

0.10 0.12 20.6% 0.26 158.8% 
0.10 0.12 24.3% 0.26 161.4% 
0.84 0.73 -13.6% 0.66 -22.0% 
0.10 0.66 558.88 0.68 582.4% 
0.16 0.82 413.3% 0.77 386.7% 
0.10 0.10 0.0% 0.44 342.9% 
0.48 0.73 51.2% 0.75 56.1% 

0.76 0.85 11.5% 0.81 6.6% 

0.26 158.8% 
0.26 161.4% 
0.66 -22.0% 
0.68 582.4% 
0.77 396.7% 
0.44 342.9% 
0.75 56.1% 

0.81 6.6% 

MEAN HSI = SUM AWZUGE HSI BY HABITAT TYPE X p,cREs DIVIDED BY ACZW OF 
AVAXLAELE HABITAT (ACRES USED BY THE SPECIES). 
(i.e. MEAN HSI IS AWtAGE HSI WEIGHTED BY PCRES) 

HABITAT UNITS 

TARGETYEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES HU Hu %CHANGE Hu %CHANGE Hu %aiANGE 

GOOS 
BITT 

tmx 
RAIL 
HERO 

PARU 
PROT 

13.0 100.0% 28.0 
13.4 100.0% 28.2 

91.0 78.7 -13.6% 71.0 
71.2 100.0% 73.7 

17.2 88.1 413.3% 83.5 
47.8 

52.1 78.8 51.2% 81.3 

82.4 91.8 11.5% 87.8 

100.0% 
100.0% 
-22.0% 
100.0% 
386.7% 
100.0% 
56.1% 

6.6% 

28.0 100.0% 
28.2 100.0% 
71.0 -22.0% 
73.7 100.0% 
83.5 386.7% 
47.8 100.0% 
81.3 56.1% 

87.8 6.6% 

FIGURE D-8 (cont'd) 

HABITAT UNITS ARE HSI X AmES (A MEASURE OF QUALITY x QUAWWI'Y) 
IF MEiW HSI = 0.10 THEN HABITAT UNITS ARE ZERO 
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ANtWAr, AVERAGE HABITAT UNITS F’OR FUTURE WITH PROJECT CONDTIONS 

SPECXES 

CANADAGOOSE 
LEAST BI'ITEFZN 
LEsSmyELLowLM;s 
MUSKlWT 
KING RAIL 
GREEN-BAaEDHERoN 
WODDUCX 
BEAm 
AMERIcANanT 
NmTHEsNPARuLA 
PROTHONCrI'ARY WARBLER 

AMJuAL AVE. HABITAT WITS 

24.0 
24.4 
73.1 
72.4 
84.0 
38.2 
80.4 

88.7 

NCYI’E: THISPROGtiAH~~BERUNTWI~~FahFVNREWITHOVTPR~~AND 
CXJCZ FU? FvIuRE WITH PR&JEtX CWJDITIONS. 
SUBllWXAVERACXANNUALHABITA!FUNITS MRFUlURE%JI'l'liOUTPROJM;T~ITI~~ 
RicIl A- ANNUAL HABITAT WITS FUR FvNRE WI’l’li PRm CONDITICWS TO 
DETERMINE THE (3iANQ3 IN AvERAc;E MAL. HABITAT UNITS-WITH THE PRCk7EXZf. 

FIGURE D-8 (Cont’d) 
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ROa< ISLANDDIS'IRICI'CUKFS OFWGINEFRS 
FISH AND WILDLIFE SERVICE ROCK ISLAND 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE -ATIoNS 

lNN_WETLAM) 
2 B s HAIUWZ0DS-MZTLAND 
3 c axaAND-m HEMI-MARSH FUTURE WITH PROJECT 
4GCXASSLAND-~ 

5-YR LEVEE WITH WATER CONTROL 
SExC1ESABREvIAT1oNs 

1MALLMALLARD 7 HERO GIZEEN--HERON 
2 Goos CANADAGOOSE aDuCK WDWCK 
3 BITT LEAST BIlTF!RN 9 BEAV BEAVER 
4YLEG LESSER VELLowLEGs 10 COOT AMmICANamT 
5 MUSK MUSKRAT 11PARLJ NORTHERNPARULA 
6 RAIL KING RAIL 12 PROT PROTHCNCTARYWARBLEX 

DM'AFILENAMES NuMBERoFsAwLEs1TES PRaTEcp NAME 
pREsENT=HMILAKE 1 SPRINGLAKEHREP 
TARQZTYR 1 =H.EZdISYRC 1 SPRING LAKE 
TARGETYR 25 =mI5YRC 1 SPRING L?!KE 
TARGETYR 50 = HEMISYRC 1 SPRING LAKE 

FILE WISYRC CONTAINS 3 DATA SETS 

THESE DATA FILES USE MATRIX WGIZAM) lVDAY'S DATE 03-19-1992 

THESE DATA SGT.9 ARE FOR FVIURE WITHPRQJECTCONDTIONS 

HABITAT TYPE 

HABITAT TYPE ACRES 

PRESENT TARGEZ'YEARS 
0 1 25 50 

NONFOREST WETLAND 108 108 108 108 
s HARDWJODS-W 
CROPLAND-WETLAND 
Q?ASSLAND-WETLAND 

TOTAL 108 108 103 108 

FTc;I’RE D-9 
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TAR-YEARS 
PRESENT TYRl TYR 25 TYR 50 

SPECIES ACRES AasES%cHANGE AcRES%cHANGE AmES%cHANGE 

108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
GOOS 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
BITT' 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
MUSK 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
RAIL 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 
HERO 108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

BEAV 
108.0 108.0 0.0% 108.0 0.0% 108.0 0.0% 

PARU 
PROT 

AVAILABLE HABITAT IS THE 'lVl"AL OF THE HABITAT TYPE ACRES USED BY THE SPECIES 
(NOT ALL SPECIES APPLY TO ALL HABITAT TYPES) 

FIGURE D-9 (Cont’d) 
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TARGET YEAR.5 
PRESENT TYRl TYR 25 TYR 50 

SPECIES ItiDEx INDEX %cHANa rNDEX %cHANGE INDEX %av+NGE 

0.10 0.13 29.4% 0.28 182.4% 0.28 182.4% 
GOOS 0.10 0.13 30.7% 0.28 178.6% 0.28 178.6% 
BITT 0.84 0.73 -13.6% 0.56 -33.9% 0.56 -33.9% 

0.10 0.58 476.5% 0.62 523.5% 0.62 523.5% 
MLJSK 0.16 0.93 485.2% 0.84 425.9% 0.81 411.1% 
RAIL 0.10 0.10 0.0% 0.47 371.4% 0.51 414.3% 
HERO 0.48 0.73 51.2% 0.82 70.7% 0.82 70.7% 

BEAV 
0.76 0.95 24.6% 0.78 1.6% 0.75 -1.6% 

PARU 
PROT 

HETUd HSI = SUM AVR2AGFi HSI BY HABITAT TYPE X ACRES DIVIDED BY ACRES OF 
AVAKABLE HABITAT (KZES USED BY THE SPECIES). 
(i.e. MEW HSI IS AVERAGE HSI WEIGHTED BY ACRES) 

HABITAT UNITS 

TARGETYEARS 
PRESENT TYR 1 TYR 25 TYR 50 

SPECIES HU HU %CHNGE HU %CHANGE HU %CHANGE 

MALL 
GCOS 
BITT 
YLEG 
MUSK 
RAIL 
HIBO 

PARU 
PROT 

14.0 100.0% 30.5 
14.1 100.0% 30.1 

91.0 78.7 -13.6% 60.2 
62.3 100.0% 67.3 

17.2 100.4 485.2% 90.2 
50.9 

52.1 78.8 51.2% 88.9 

82.4 102.6 24.6% 03.7 

100.0% 
100.0% 
-33.9% 
100.0% 
425.9% 
100.0% 
70.7% 

1.6% 

30.5 100.0% 
30.1 100.0% 
60.2 -33.9% 
67.3 100.0% 
87.7 411.1% 
55.5 100.0% 
88.9 70.7% 

81.0 -1.6% 

HABITAT UNITS ARE HSI X 
IF MEAN HSI = 0.10 THEN 

ACW3.5 (AMEASURE OF QUALITY XQUANTITY) 
HABITAT UNITS AREi ZERO FIGURE D-9 (Cont'd) 
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SPECIES 

CANADAOOOSE 
LEAST BI'ITERN 
LFssmm 
Mu- 
KING RAIL 
CxEmf-Br!mED HERON 
WoDDtKx 
BEAVER 
AMEXICXN am-r 
NoRTHmN PARULA 
PROTHWOTARY WlARBLEx 

ANNUAL AVE. HABITAT UNITS 

26.2 
25.9 
65.1 
65.5 
91.4 
41.6 
86.0 

87.7 

NCXE: THIS PROGUM MUST E!E RUN TWICE oN(3E FOR FWWRE WITHCUl’ PROJECT AND 
CXdCZ3 FOR FW'U?E WITH PRoJM=T CONDITIONS. 
WB’IWCT A- ANNUAL HABITAT UNITS FOR FUTURE WITHUJl’ PROJBZl’ CONDITIONS 
FTtad AVERALE AMJUAL HAWl’A’l’ IJNI~ RX! m W’I’lW PROJECT CXNDITI~S To 
DETERH~NED~ECHAN(~EINA~ ANNUL HABITAT UNITS WITH THE PRaSECT. 

FIGURE D-9 (Cont’d) 
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ROCK ISLAJ!D DISTRICT ;3RPS OF ENGIP!EERS 
FISH A113 WILDLIFE SERVZCE ROCK ISLAND 

WILDLIFE HABITAT APPRAISAL GUIDE 

HABITAT TYPE ABREVIATIONS 

1A AQUATIC 

SPECIES ABREVIATIONS 
LOWER SPRING LAKE 

FUTURE WITHOUT PROJECT CONDITIONS 
1 CCAT CHANNEL CATFISH 3 LGMB LARGEMOUTH BASS 
2 WALL WALLEYE 4 

DATA FILE NAMES NUMBER OF SAMPLE SITES PRCZECT NAME 
PRESENT = SLEXIST 3 
TARGET YR 1 = SLWOP 3 
TARGET YR 25 = SLWOP 3 
TARGET YR 50 = SLWOP 3 

FILE SLWOP CONTAINS 3 DATA SETS 

THESE DATA FILES USE MATRIX SLFISH 

THESE DATA SETS ARE FOR FUTURE WITHOUT 

LOWER LAKE 
SPRING LAKE HREP 
SPRING LAKE HREP 
SPRING LAKE HREP 

TODAY'S DATE 08-18-1992 

PROJECT'CONDTIONS 

HABITAT TYPE ACRES 

HABITAT TYPE PRESENT TARGET YEARS 
0 1 25 50 

AQUATIC 2414 2414 2414 2414 

TOTAL 2414 2414 2414 2414 

ACRES OF AVAILABLE HABITAT 

TARGET YEARS 
PRESENT TYR 1 TYR 25 TYR 50 

SPECIES ACRES ACRES % CHANGE ACRES % CHANGE ACRES % CHANGE 

CCAT 2,414.0 2,414.0 0.0% 2,414.0 0.0% 2.414.0 0.0% 
WALL 2,414.0 2.414.0 0.0% 2,414.0 0.0% 2,414.0 0.0% 
LGMB 2,414.0 2,414.0 0.0% 2,414.0 0.0% 2,414.0 0.0% 

FIGURE D-10 
AVAILABLE HABITAT IS THE TOTAL OF THE HABITAT TYPE ACRES USED BY THE SPECIES 
(NOT ALL SPECIES APPLY TO ALL HABITAT TYPES) 
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PlEA:; HABITAT SUITABILITY IN;JZX (HSII 

TARGET YEARS 
PRESENT TYR 1 TYR 25 T YR 50 

rcr1F,s )_ LI INDEX INDEX % CPA:~'GE I A. INDEX % CiiANGE I::DEX % CHANGE 

'CAT 0.10 0.10 0.0% 0.10 0.0% 0.10 0.0% 
'ALL 0.10 0.10 0.0% 0.10 0.0% 0.10 0.0% 
,GMB 0.10 0.10 0.0% 0.10 0.0% 0.10 3.0% 

IEAN HSI = SUM AVERAGE HSI BY HABITAT TYPE X ACRES DIVIDED BY ACRES OF 
.VAILABLE HABITAT (ACRES USED BY THE SPECIES). 
i.e. MEAN HSI IS AVERAGE HSI WEIGHTED BY ACRES) 

HABITAT UNITS 

TARGET YEARS 
PRESENT TYR 1 TYR 25 TYR 50 

PECIES HU HU % CHANGE HU % CHANGE HU % CHANGE 

CAT 
ALL 
:MB FIGURE D-10 (Cont'd) 

IBITAT UNITS ARE HSI X ACRES (A MEASURE OF QUALITY X QUANTITY) 
r‘ MEAN HSI = 0.10 THEN HABITAT UNITS ARE ZERO 
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ANNUAL AVERAGE HABITAT UNITS FOR FUTURE WITHOUT PROJECT CONDITIONS 

SPECIES 

CHANNEL CATFISH 
WALLEYE 
LARGEMOUTH BASS 

ANNUAL AVE. HABITAT UNITS 

NOTE: THIS PROGRAM MUST BE RUN TWICE ONCE FOR FUTURE WITHOUT PROJECT AND 
ONCE FOR FUTURE WITH PROJECT CONDITIONS. 
SUBTRACT AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITHOUT PROJECT=_CONDITIONS 
FROM AVERAGE ANNUAL HABITAT UNITS FOR FUTURE WITH PROJECT CONDITIONS TO 
DETERMINE THE CHANGE IN AVERAGE ANNUAL HABITAT UNITS WITH THE PROJECT. 

FIGURE D-10 (Cont'd) 
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;<xa--*- T-f?z 
**‘-A1 .k33EVIAT-Z!‘C -... I 

-_- -_... _- * 1 n A!;;:; I _ _ LOWER SPRING LAKE _-^ 
FUTURE WITH PROJECT CONDITIONS 

ST)=-‘-= c kaRf-‘I.;TI3NS -___-_.a 

INLET STRUCTURE AND EXCAVATED CHANNELS 
1 CCAT CHAXNEL CATFISH 3 LGMB LARGEMOUTH BASS 
2 WALL. 'rJALLEYE 4 

DATA FiLE ,r’:.i=~ 
..rt*_-u NUMBS?. OF SAMPLE SIT3S P!?OJECT :.:A% 

PRESEY" = SLEXIST 3 LOWER LAX5 
TARGET Y?. 1 = FISXFUT 3 SPRING LARZ 
TARGET ‘f' 25 _ = FTSHFUT SPRING LAKE 
TARGET YR 50 = FISHFUT : SPRING LAKE 

FILE FISHFX CONTAINS 3 DATA SETS 

THESS 3ATX '1 53s USE PlA?RIX SLFISti TODAY'S DATE Cd-iS-19?3 

THESE DATA SS?S ARE FC? 'rJT!JRE WITH PROJECT ZONDTIONS 

HABITAT TYPE ACRES 

HABITkT TYFf 

AQUAT?C 

Tc?TAL 

PRESENT TARGET YEARS 
0 1 23 50 

2414 2414 2414 2414 

,?dlld 2414 2414 24:4 

ACRES OF AVAILABLE HABITAT 
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ItA,‘= L.079.6 100.0% 1.075.6 :30.09: L.079.6 100.8% 
.A;; . 2,337-e IOO.O% i.337.E :cc.cs\; 1> 327.8 lOO.Orr 
;:,!a 1, 182.9 1OO.C% i.lE2.3 lc7C.3% 1. 1c,3. 9 100.0% 
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SPECIES &X.-j-AL AVZ. iiABITAT :-'-'"S we.*_ 

CHANNEL CATFISH 1,071.: 
WALL&YE 1.336.8 
LARGEMOUTH BASS *,,72.5 

NOTE: A THfS PROGRAM MUST BZ PUN TWICE OSCZ FOR =UT-U?' W'THOZT PROJECT A”3 \ . .Y .+ 
ONCE FOR FUTURE WITH PRCJECT COPIDITIC~NS. 
SUE!IP,ACT AVERAGE ANNUAL HA3iTAT U"!ITS "CR FUTURE WITHOUT PR2;ECT CONDITIONS 
FROM AVERAGE ANNUAL HABITAT UNITS FOR P UTURE WITH PROJECT CONDITIONS TO 
DETERMINE THE CHANGE IN AVERAGE ANNUAL HABITAT UNITS WITH THE PROJECT. 

FIGURE D-11 (Gmt'd) 
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HYDROIDGY AND HYDRAULICS 

E 



lect 

UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAXE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIX E 
HYDROLOGY AND HYDRAULICS 

LE OF CONTENTS 

Climate 
Flood Profiles 
Elevation-Duration 
Hydraulic Analysis of Project 

Flood Height Impacts 
Lower Unit 
Upper Unit 

List of Tables 

Title 

E-l Mt. Carroll, Illinois, Average Monthly Precipitation 
and Snowfall 

E-2 Elevation-Frequency, Mississippi River - pM 531.5 
to RM 536 

E-3 Elevation-Duration, Mississippi River - RM 531.5 
to RM 536 

E-4 Rating Table for Water Control Structure Operated 
Between December 15 to March 31 

E-5 Rating Table for Water Control Structure Operated 
Year-Round 

E-i 

E-l 
E-l 
E-2 
E-3 
E-3 
E-4 
E-8 

E-l 

E-2 

E-3 

E-5 

E-6 



TAPrg OF Cm (Cont'd) 

E-l 
E-2 

E-3 
E-4 
E-5 
E-6 
E-7 
E-8 
E-9 
E-10 
E-11 
E-12 
E-13 

Hlsslsslppl River Flood Profiles 
Mlsslsslppl River Duration Profiles, Percent of Time 

Elevations Are Equalled or Exceeded 
Mlsslsslppl RN 535.0, Elevation-Duration Year-Round 
Hlss~sslppl RM 535.0, Elevation-Duration, January-April 
Bllsslsslppl Rn 535.0, Elevation-Duration, May-August 
Hlsslsslppl RI4 535.0, Elevation-Duration, September-December 
Hlsslsslppl River Elevation-Duration, December 15 to March 31 
W-2 Results 
Spring Lake Upper Unit - Elevation Volume Relationships 
Spring Lake Upper Unit - Time to Fill 
Spring Lake Upper Unit - Time to Dewater 
Spring Lake Upper Unit - Overtopping 
Spring Lake Upper Unit - Head Differential and Velocity for 
Overtopping 
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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIX E 
HYDROLOGY AND HYDRAULICS 

CLIMAT& 

The climate in northwestern Illinois is characterized by extreme tempera- 
tures and moderate precipitation. The National Weather Service operates 
a weather station in Mt. Carroll, Illinois, approximately 10 miles east of 
the project site. Temperatures range from an average monthly maximum of 
86 degrees in July to an average monthly minimum of 10 degrees in January. 
The average daily maximum temperature is 63 degrees, and the average daily 
minimum temperature is 42 degrees. The average annual precipitation is 
34.7 inches, and the average annual snowfall is 33.71 inches. Table E-l 
below lists the average monthly precipitation and snowfall amounts at the 
Mt. Carroll station. 

TABLE E-l 

Mt. Carroll. Illinois 
Average Monthly Precioitation and Snowfall 

Precip. 
Month (Inches) 

January 1.50 
February 1.29 
March 2.27 
April 3.16 
May 4.07 
June 4.47 

FLOOD PROFILES 

Snowfall 
(Inches) Month 

9.01 
6.45 
6.07 
1.65 
0.07 

July 3.62 
August 3.96 
September 3.89 
October 2.55 
November 2.35 
December 1.81 

Precip. Snowfall 
(Inches) (Inches). 

Mississippi River elevation-frequency relationships are based on the 1979 
publication entitled Upper Mississippi River Water Surface Profiles, River 

0.25 
2.36 
7.64 
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Mile 0.0 to River Ufle 847.5. These profiles were developed under the 
guidance of the Technical Flood Plain Management Task Force of the Upper 
Mississippi River Basin Commission. Bulletin 17B was used to establish 
discharge frequency relationships at gaging stations along the Mississippi 
River. Rating cumes and extensions were used to establish elevation- 
frequency relationships at these gages. Profiles between gaging stations 
parallel observed and previously developed design profiles. The profiles 
were developed as a result of a concerted effort by many State and Federal 
agencies for the implementation of existing floodplain management programs 
along all reaches of the Upper Mississippi River. Flood elevations for the 
project are listed below in table E-2 and are shown graphically on plate 
E-l. 

TABLE E-2 

fievation-Fm 
H~SS~SS~DD~ River - RM 531.5 to RM 536 

Freauencv (yrg2 
RM 531.5 RM 536 
-vation Elevation 

5 587.8 589.3 
10 589.9 591.0 
50 593.5 594.9 
100 594.6 596.0 
200 595.9 597.2 
500 597.1 598.6 

ELEVATION-DURATION 

Elevation-duration profiles have been developed for the Mississippi River 
by the Hydraulics Branch of the Rock Island District. Duration percentages 
signify the percent of time that an elevation is equalled or exceeded. A 
comparison of elevations between the lower (RM 531.5) and upper (RM 536.0) 
boundaries of the project for different durations are shown below in table 
E-3. The same values are shown graphically on plate E-2. 

E-2 



TABLE E-3 

Duration - 
Percent of Time 

Equalled or RM 531.5 RM 536.0 
Exceeded Elevation Elevation 

1 588.8 590.0 
2 587.1 588.3 
5 585.7 586.8 

10 585.0 586.0 
20 584.5 585.2 
30 584.0 584.6 
50 583.6 584.0 
70 583.3 583.5 

Elevation-duration curves for the Sabula gage (RH 535.0) are shown on 
plates E-3 through E-6. These show the percentage of time that elevations 
are equalled or exceeded at the gage. Curves are shown for year-round as 
well as for each month. 

FLOOD HEIGHT IMPACTS 

The effects of project construction upon flood heights were evaluated. The 
State of Illinois floodplain regulations require that any construction in 
the floodplain not cause an increase in flood elevation of more than 0.1 
foot for urban areas and 0.5 foot for rural areas. This applies to a flood 
of any recurrence interval up to and including the loo-year flood. 

This project includes no features which will cause any increase in flood 
elevations. Dredging, dredge placement, and dike building all will occur 
within the Spring Lake closed area which is encircled by a levee with a 
level which corresponds to a SO-year recurrence interval. Some work will 
take place on this levee. It will be strengthened by reshaping the slopes, 
but will not be raised. 
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LOWERUNIT 

Jnlet Water Control Structure 

A water control structure will be installed to let water into the upper end 
of the Lower Lake. This will provide fresh water to the Upper Lake during 
periods of the year when it is necessary. 

The structure was located near the upper portion of the Lower Lake in 
order to provide fresh water to as much of the Lower Lake as possible; the 
farther up in the lake that the water entered the more of the lake it would 
affect. 

The structure was sized by determining the flow necessary to provide the 
amount of fresh water needed for proper fish habitat. This was determined 
by first estimating where the water which enters the Upper Lake through the 
inlet structure will flow. This was done by examining the results of the 
RMA-2 model as described below. The volume of water needed was calculated 
based on the computed area and depth. An oxygen balancing analysis was 
performed to estimate the flow necessary to provide this volume of water. 
This analysis is described in full in the water quality appendix. 

The other information needed to size the structure was the amount of head 
available. The head on the structure is the difference in the water levels 
between the Hississippi River and the Lower Spring Lake sides of the 
structure. The greater the difference between these two water levels the 
more water that can be let into the Upper Lake. The head on the structure 
will be the same as the difference in water levels on the Mississippi River 
between the inlet water control structure and the breach at the downstream 
end of Lower Spring Lake. Therefore, actual records of Mississippi River 
water levels were researched to find predictions of the difference in these 
two water levels. 

The two nearest gages to the project are hock and Dam 13 Pool (RR 522.5) 
and Sabula (FM 535.0). Daily readings at these gages for the years 1965 
to 1989 were used. The water surface elevation difference between these 
two gages for each day was used to compute a Mississippi River slope. This 
slope was then multiplied by the Mississippi River distance between the 
inlet water control structure (RF! 535.0) and the breach (RM 531.9) to 
estimate the head which will exist on the inlet control structure. 

The primary time that this water control structure will be operated is an 
approximate loo-day period, from December 15 to March 31. The head which 
exists during this time period was used to size the structure. Elevation- 
duration curves for the Mississippi River at the water control structure 
and at the breach for the loo-day period are shown on plate E-7. the 
difference in elevation between these two curves is the estimated head 
which will exist on the structure for different Mississippi River stages. 

E-4 



The necessary flow needed into Lower Spring Lake is 175 cubic feet per 
second (cfs) from the oxygen balancing analysis. A culvert rating program 
was used to determine the flow through the structure for various river 
elevations and gate settings. Table E-4 shows the relationship between 
river elevation and gate setting for the loo-day period. The river 
elevation is the Mississippi River elevation at the Sabula gage. The gate 
setting is the amount of gate opening. Two S-foot by S-foot box culverts 
will be used. Ten feet of gate opening is both culverts fully opened. 
Four feet of gate opening is both culverts opened 2 feet. 

TABLE E-4 

Control Structrafa 

Feet of Flow (cfs) 
Sabula Sabula Gate 

pe Elev. Oueninn>lO a 6 4 7 

10.73 583.0 135 105 78 48 21 
10.93 583.2 135 108 80 50 22 
11.13 583.4 145 112 a2 53 24 
11.33 583.6 158 124 90 58 26 
11.53 583.8 169 136 99 63 28 
11.73 584.0 la8 149 108 69 30 
11.93 584.2 199 158 114 73 31 
12.13 584.4 208 166 120 78 33 
12.33 584.6 214 172 125 80 34 
12.53 584.8 229 178 129 a3 35 
12.73 585.0 230 185 135 86 35 
12.93 585.2 245 192 141 a9 35 
13.13 585.4 255 199 146 93 38 
13.33 585.6 263 206 152 97 42 
13.53 585.8 265 215 158 101 44 
13.73 586.0 285 224 164 105 46 

The relationship between river elevation and gate settings for a year-round 
operation is shown on table E-5. In other words, if the structure is being 
operated during the designed time of December 15 to March 31, that rating 
table should be used. 

E-5 



le for Water Co- 

Feet of Flow (cfs) 
Sabula Sabula Gate 

Elev. QDeninn 

10.73 583.0 120 82 60 38 17 
10.98 583.25 125 100 72 47 20 
11.23 583.5 125 100 72 47 20 
11.48 583.75 156 120 88 56 23 
11.73 584.0 164 129 94 60 25 
11.98 584.25 173 137 100 64 27 
12.23 584.5 182 144 104 67 28 
12.48 584.75 197 155 112 71 31 
12.73 585.0 210 167 121 77 35 
12.98 585.25 220 173 127 80 36 
13.23 585.5 225 177 130 82 36 
13.48 585.75 243 194 141 88 38 
13.73 586.0 255 202 147 93 40 

As mentioned above, one feature of the project lo a water control structure 
designed to allow water to flow into the lower unit from the Xississippi 
River. Where this water flows as it travels from the inlet structure to 
the downstream breach is important to the project. The greater the area 
that the flow reaches the more benefit to the fisheries aspect of the 
project. The affected area was quantified by developing an RMA-2 Two- 
Dimensional Flow Computer Model. This model predicts the magnitude and 
direction of flow velocities. Input to the model includes bed elevation 
geometry, Manning's roughness coefficients, turbulent exchange coeffi- 
cients, and boundary conditions. Boundary conditions consisted of flow at 
the upstream boundary (the inlet water control structure) and elevation at 
the downstream boundary (the downstream breach). The RMA-2 model has been 
applied to calculate flow distribution around islands, flows in contracting 
and expanding reaches, flows at river junctions, and general flow patterns 
in rivers, reservoirs, and estuaries. This model is adaptable to the 
Spring Lake lower unit because a one-dimensional flow situation does not 
exist. Water enters the lower unit through the water control structure, 
spreads out over the lower unit, then contracts and flows out the breach 
at the downstream end of the lower unit. 

The elevation at the downstream boundary of the model (the downstream 
breach) was determined by analyzing historical Mississippi River stage 
records. Typical periods of the year in which the water control structure 
will be operated will be from December 15 to March 31 and in late summer 
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during low oxygen periods. The average water surface elevation at the 
lower breach during the winter period is 583.4. The average water surface 
elevation during the late s-r months of August and September is 583.3. 
The water control structure will not be operated necessarily only in these 
months, but they are the most likely. The year-round average elevation is 
583.6. To 
downstream 
583.5. 

approximate most of the possibilities, the elevation at the 
boundary of the model (the lower breach) which was used was 

The inflow at the upstream boundary of the model (the inlet water control 
structure) was determined in a trial and error fashion. Different flows 
were used to approximate the affected area. The affected area was then 
used to determine the necessary flow by the oxygen balancing analysis as 
described in the water quality appendix. The inflow was determined to be 
175 cfs. 

Output from the RIM-2 model includes the magnitude and direction of the 
flow velocities over the entire lower unit. Five different conditions were 
modeled. The conditions are: 

1. No water control structure and no dredged channels 

2. Water control structure with 

3. Water control structure with 

4. Water control structure with 
then due east 

5. Water control structure with 
then southeast 

dredged channels 

the selected dredge alignment 

a channel dredged to the deep hole and 

a channel dredged to the deep hole and 

Plate E-8 shows the results of the modeling for the first three conditions. 
Contours of velocity magnitude are shown with the velocity in units of feet 
per second. Each velocity is assigned specific colors. Though the 
velocities are very small, the model shows relatively what areas of the 
lower unit will have moving water and will be refreshed with the inflowing 
water and what areas will remain stagnant when the water control structure 
is in operation. 

The first condition is one in which no water will be let into the lower 
lake. As shown on plate E-8, this results in a lower lake with all still, 
stagnant water. Under this scenario, there will be 2,370 acres of stagnant 
water, or the whole lower lake. The second condition shows what areas of 
the lake will have some water movement with a water control structure but 
with no dredged channels. For this condition, the area of stagnant water 
is reduced drastically to approximately 445 acres. The third condition 
consists of the water control structure with the selected alignment of 
dredged channels. Under this scenario, the area of still water is further 
reduced to 425 acres. The fourth and fifth conditions showed increases in 

E-7 



the amount of stagnant water. The fourth condition had 470 acres, and the 
fifth condition had 455 acres. 

UPPER UNIT 

Operation 

The upper unit will be divided into three cells by cross dikes. A channel 
will provide a source of water to the three cells. One 4-foot by 4-foot 
square box culvert will connect the channel to the lower unit. A 7,000 gpm 
pump also will connect the channel to the lower unit and will have the 
capacity to pump in both directions. Three stoplog structures, each with a 
width of 5 feet, will be constructed. They will connect each cell to the 
water supply channel. 

The operating plan for the upper unit calls for different water levels in 
the cells for different periods of the year. In September and October, the 
three cells will be filled. The water level in the three cells will be 
maintained through March. In the period from March to September, the cells 
and feeder canal will be dewatered and will be kept at a low level until 
September, when the filling process will begin. 

Filling 

The filling which takes place in September and October will be accomplished 
using the pump. The culverts also can be used if Hississippi River eleva- 
tions are high enough. The cells will be maintained at the highest level 
possible (maximum level is 585.0) until March. The desired filling time is 
30 days. The pump was sized by calculating flow into each cell through the 
stoplog structures from the water supply channel using the weir equation. 
The flow was converted to volume and volume converted to elevation using 
the elevation volume relationships shown on plate E-9. This analysis 
showed that a 7,000-gpm pump would be adequate to fill the three cells from 
583.5 to 585.0 within the required 30-day period. The filling process is 
shown graphically on plate E-10. 

Dewatering 

The dewatering process will begin in March. The cells will be at an 
elevation of 585.0 when the process starts and will be dewatered to an 
elevation of 583.5 using gravity flow through the culverts, assuming 
elevations in the lower unit are 583.5 or less. The stoplogs will then 
be shut and the feeder canal will be dewatered to elevation 579.0 using 
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the pump. An analysis was made to determine how long it would take to 
dewater the cells from 585.0 to 583.5. The process should take approxi- 
mately 25 days. A typical &watering scenario is depicted on plate E-11. 
Again, this is assuming that the lower unit is at elevation 583.5 or lower. 
In a typical year, &watering will take place beginning in March. From the 
duration relationships shown on plates E-3 through E-6, the lower unit will 
be at an elevation of 583.5 or lower approximately 40 percent of the time. 
Therefore, the lower unit could not always be dewatered with the culvert on 
demand as this depends on the elevation of the Mississippi River. However, 
the pumps also could be used when the Mississippi River is less than the 
elevation of the cross dike (elevation 590.0). 

WertoDDixlg 

The occurrence of a flood event on the Hississippi River and its effect 
upon the upper unit also was investigated. The cross dike separating the 
lower unit from the upper unit will be built up to an elevation of 590 
which corresponds to a lo-year flood level. When the cross dike is over- 
topped by a flood of this magnitude, it would be in danger of failing if 
some overtopping protection were not included in the design. It is 
desirable to have as much water ponded as possible in the upper unit when 
the overtopping does occur. This reduces the head acting upon the dike. 

Two options were considered to pond water in the upper unit in advance of 
an overtopping event. One option is spillways. As water elevations rise 
in the lower unit, water will enter into the upper unit over the spillways 
in advance of the time when the entire cross dike is overtopped. Spillways 
will be constructed in the cross dike between cell B and the lower unit and 
between cell C and the lower unit. Each spillway will have a length of 
100 feet and will be constructed to an elevation of 588.0. This corres- 
ponds to a 5-year flood level. 

Another option is culverts. Culverts between the lower and upper units 
can be opened in advance of cross dike overtopping to pond water in the 
upper unit to reduce the head on the cross dike when it is overtopped. One 
culvert will be constructed to connect the lower unit and the water supply 
channel. It will be a g-foot by 4-foot box culvert. This culvert will 
allow water to flow into the water supply channel and from there into any 
or all of the three cells. An existing culvert which connects the lower 
unit and cell C also can be opened in advance of cross dike overtopping 
to pond water in cell C. It is a circular culvert and has a diameter of 
3 feet. 

Two scenarios were considered based on possibilities of what water surface 
elevations could be in the upper unit when the flood occurs. Water surface 
elevations could be 583.5. This situation could occur in the summer. A 
second scenario is in the fall and winter after the cells have been pumped 
full. In this scenario, all cells would be at elevation 585.0. 
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The most critical of the above two scenarios is the first one. Elevations 
in the upper unit will be the lowest, and therefore the upper unit has the 
most volume to fill in advance of overtopping. In analyzing this scenario, 
certain assumptions had to be made. The rate of rise of the Hississippi 
River during a flood used was 1.0 foot/&y. This was determined by examin- 
ing stage hydrographs of past floods and is a conservative estimate. Using 
these assumptions, a typical overtopping event was simulated. A graphic 
presentation of this simulation is shown on plate E-12. Cells B and C will 
rise at approximately the same rate. Cell A will lag behind. The interior 
dikes are at an elevation of 587. When cells B and C fill to this eleva- 
tion, water will begin to spill into cell A. The initial head from cells B 
and C to A will be approximately 2 feet, but in about 3 hours the eleva- 
tions will equalize and the elevations in all three cells will be the same 
and will rise together. When the cross dike (elevation 590.0) overtops, 
the upper unit elevation will have caught up with the lower unit and no 
head differential will exist to endanger the cross dike. 

Erosion Protection 

The upper unit is designed for protection against overtopping by assuring 
that the unit will be filled and that a minimal amount of head will exist 
on the cross dike when it is overtopped. However, there will be some head 
differential between the lower and upper units during overtopping until the 
upper unit is filled and the two water levels equalize. Plate E-13 shows 
the head differential and velocity of the water flowing over each spillway 
during overtopping. The head differential is the difference between the 
upper and lower units water elevation. The spillway velocity was cal- 
culated using the weir equation, the head used in the weir equation being 
the difference between the lower unit water elevation and the spillway 
crest elevation. As shown on plate E-13, the maximum spillway velocity 
is 4.1 fps. As this could cause erosion problems, some protection against 
erosion should be placed on the spillways. No protection is required on 
the lower unit side, or river-ward side, of the spillway. The river will 
rise slowly and no erosion-causing velocities will exist. The upper unit 
side of the spillway should be protected, however. Eighteen inches of 
riprap should be placed on the upper unit slope of the spillway for the 
entire length of the spillway plus 10 feet on either side of the spillway. 
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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING IAKE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIX F 
WATER QUALITY 

INTRODUCTION 

Water quality within Spring Lake is primarily impacted by the deposition 
of sediment during periods when the levee system is overtopped and by the 
presence of emergent and submergent aquatic vascular plants. Resuspension 
of fine-grained sediment and the resultant turbidity, loss of water depth, 
and deposition of organic matter all impact negatively on water quality at 
various times throughout the year. In order to assess existing conditions 
within the lake and to evaluate the impacts of construction activities, 
water and sediment samples were collected at sites representative of the 
proposed design features. 

Water quality within the majority of Spring Lake is currently adequate to 
support native fisheries during the summer months as wind mixing prevents 
episodic low dissolved oxygen (DO) situations from persisting. However, 
during periods of ice cover, it is possible that DO can be depleted to the 
point where fish kills occur. In order to improve water quality during 
critical periods, a supply of oxygenated river water will be provided to 
the lake on a continuous basis. However, to avoid excessive transport of 
suspended sediment to the lake, it is desirable to minimize inflow. 

In order to estimate the DO requirement of a warm-water fishery during 
winter ice cover periods, a number of assumptions were made regarding 
the chemical and biological processes occurring within the lake. It was 
concluded that the best approach to determine the optimum inflow needed 
to maintain favorable water quality conditions in the lake was to perform 
a DO mass balance. Data from studies of water bodies having character- 
istics similar to those found at Spring Lake, along with the results of 
field testing, provided the basis for the mass balance analysis. Addi- 
tionally, results of long-term water quality monitoring conducted at a 
completed Environmental Management Program project at Brown's Lake have 
been incorporated into many of the underlying assumptions of this analysis. 
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METHODS 

EXISTING CONDITIONS 

Water and sediment samples were collected by ED-HQ personnel on December 
10, 1991, for the purpose of grain size and elutriate analysis. Sediment 
samples were taken with a 36-inch, plastic-lined, core sampler at sites 
SL-1, SL-2, SL-3, and SL-4, as shown on plate F-l. 
and elutriate samples were collected at site SL-4. 

Duplicate grain size 

tive sample at each station, 
To obtain a representa- 

at least three subsamples were collected at a 
given location, placed in a container, 
composite sample. 

and mixed to form a homogeneous 
The composite then was placed into appropriate sample 

bottles and temporarily stored on ice. 

Grain size analyses were performed by Corps of Engineers Geotechnical 
Branch personnel according to U.S. Army Corps of Engineers EM 1110-2-1906 
(1986). Results are expressed as the percentage of material passing a 
number 230 sieve (<O.O62mm), as shown in table F-l. 

All samples requiring chemical analysis were shipped on ice to Applied 
Research and Development Laboratory, Inc., Mt. Vernon, Illinois, for 
analysis. The elutriate test was used to simulate lake conditions during 
hydraulic dredging and disposal operations and is meant to represent worst 
case impacts. The test consisted of combining 50 ml of a wet, well-mixed 
sediment sample with 200 ml of process water collected from the lake. The 
mixture was allowed to settle for 0.5 hour, after which the supernatant 
was drawn off and analyzed. Ambient water and elutriate analysis were 
performed according to American Public Health Association, et al. (1985), 
or U.S. Environmental Protection Agency (1979). Results of these tests are 
shown in table F-2. From these results, it can be seen that concentrations 
of most parameters were below Illinois general use water quality standards. 
Exceptions were noted at site SL-3, where un-ionized ammonia nitrogen 
equalled the standard, and at site SL-4 which exceeded the standard. 

BASELINE MONITORING 

Baseline water quality monitoring was initiated in June of 1987. Surface, 
grab samples were collected approximately every 2 weeks during the summer 
months and once every 2 months during the winter at various locations 
within Spring Lake, as shown in plate F-2. Some sampling locations changed 
over time due to access problems and changes in design features. Sampling 
at the current stations will continue through the design phase for project 
evaluation purposes. 

Several parameters, including water temperature, Secchi disk depth, DO, pH, 
specific conductance, and total alkalinity were determined in the field. 
Additional parameters were analyzed in the laboratory. These analyses 
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TABLE F-l 

SPRING LAKE 
WATER QUALITY SAMPLE SITES 

SAMPLE DATE: 10 DECEMBER 1991 

GRAIN SIZE ANALYSIS OF SEDIMENT SAMPLES 

SUMMARY OF TESTING 

PERCENT FINER BY WEIGHT 

U.S. Standard 
Sieve Size 
or Number 

(DUP) 
Sample No. SL-1 SL-2 SL-3 SL-4 SL-4 

3/8" 
; 4 

# 1: 
# 30 
# 50 
# 70 
# 100 
# 200 
# 230 

100.0 
99.9 
99.9 
99.9 
99.8 
99.3 
98.8 
97.3 
86.7 
81.2 

100.0 
99.9 
92.8 
76.1 
61.3 
51.6 
43.0 
41.5 

100.0 
99.9 
99.9 
93.3 
95.6 
87.1 
73.8 
61.8 
60.7 

100.0 100.0 
99.9 99.7 
99.8 98.9 
99.6 97.9 
99.1 95.9 
97.9 92.5 
97.1 91.6 

Classification: (a) (b) (a) (c) (c) 

Notes : 

1. Visual classification of soils as stated below is in 
accordance with "The Unified Soils Classification System (USCS)" 

(a) CL Gray sandy lean clay 
(b) SC Gray clayey sand 
(c) CH Gray fat clay 

2. Laboratory testing was performed in accordance with EM 1110-2- 
1906 dated 30 Nov 70, revised 1 May 80 and 20 Aug 86. All samples 
were oven dried at 110 degrees centigrade. Sample designated (Dup) 
is a duplicate sample. 
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Parameter 
SL-4s SL-1 SL-2 SL-3 SL-4 SL-4 (dup) 

(Ambient Water) (Elutriate) (Elutriate) (Elutriate) (Elutriate) (Elutriate) 

Time 
Water Temperature (deq C) 
Ice Thickness (inches) 
Water Depth (feet) 
Sp. Conductance (umhos/cm) 
Dissolved Oxygen 
Settling Time (hours) 
Arsenic 
Barium 

~ Cadmium 
I Hexavalent Chromium 

&Trivalent Chromium 
Chromium 
Copper 
Lead 
mercury 
Nickel 
Selenium 
Zinc 
Ammonia Nitrogen 
pH (Units) 
BOD 
Oil and Grease 
Total Organic Carbon 
Total Suspended Solids 
Tot Volatile Solids 

3.0 
1-3 
3.5 
318 
13.89 
N/A 

<0.0045 
0.020 

<0.0020 
<O.OlO 
<O.OlO 
<0.0070 
(0.010 
<0.0020 
<0.00020 
<0.015 
<0.0045 
(0.010 
(0.10 

7.4 
5.0 

(8.6 
27 

(12 
140 

N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A 
0.5 0.5 0.5 0.5 0.5 
0.015 0.0060 0.0078 <0.0045 co.0045 
0.067 0.084 0.10 0.14 0.12 

<0.0020 <0.0020 <0.0020 <0.0020 <0.0020 
<O.OlO <O.OlO <O.OlO <O.OlO <O.OlO 
<O.OlO (0.010 <O.OlO <O.OlO <O.OlO 
<0.0070 <0.0070 <0.0070 <0.0070 <0.0070 
<O.OlO (0.010 (0.010 <O.OlO <O.OlO 
<0.0021 0.0026 <0.0020 0.0021 0.0021 
<0.00020 <0.00020 <0.00020 <0.00020 <0.00020 
<0.015 0.032 0.041 <0.015 <0.015 
(0.0045 <0.0045 <0.0045 <0.0045 <0.0045 

0.018 0.021 0.032 0.047 0.045 
0.29 0.80 2.9tO.04) 5.7(0.08) 5.7tO.08) 
6.7 6.6 6.8 6.8 6.8 

<l .o <l.O 1.1 <l.O <l .o 
(3.5 <3.5 <8.6 <3.5 (3.5 

18 17 14 15 17 
31 22 9.0 7.4 9.0 
100 100 100 150 110 

IL. St. 
Standard 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
4.0(5.0)$ 
N/A 
1.0 
5.0 
0.05 

0.02 
0.1 
0.0005 
1.0 
1.0 
1.0 
1.5(15)** 

rl: Illinois EPA, 1988. 
*t Ammonia nitrogen shall never exceed 15 mq/l. If ammonia nitrogen is less than 15 mg/l and greater than or equal 

to 1.5 mq/l, then un-ionized ammonia nitrogen shall not exceed 0.04 mg/l. 

TABLE F-2 

Ambient Water and Elutriate Results 
(mq/l Unless Stated Otherwise) 

December 10, 1991 



I 

I 

I 

were performed on representative samples collected using a Kemmerer-type 
sampler, placed in appropriate bottles, preserved as necessary, and placed 
on ice. All laboratory analyses were performed according to American 
Public Health Association, et al. (1985) or U.S. Environmental Protection 
Agency (1979). Results of baseline monitoring are shown table F-3. 

From the results of the baseline monitoring, it can be seen that DO 
concentrations were usually more than adequate to support most fisheries. 
However, during short periods, levels fell to 4 rig/l or less at the 
surface. Water clarity also was usually quite good but occasionally fell 
to 0.1 meter. Similar trends were observed for turbidity. Chlorophyll a 
and pH values exhibited a wide range throughout the study period, while 
other constituents were less variable. 

DISSOLVED OXYGEN MASS BALANCE 

In order to determine the optimum inflow rate which would ensure good water 
quality during critical periods and still limit the inflow of suspended 
sediment, a DO mass balance was performed. Where possible, actual field 
data were used as input to the model. Where field data were not available, 
data from the literature were used. 

The first step in the analysts was to identify the most critical period 
of time for DO. Data collected at other midwestern lakes and reservoirs 
suggest that winter is the most critical period for DO depletion as ice 
and snow cover limits reaeration and photosynthesis. Field data verifying 
this assumption at Spring Lake was unavailable due to the mild winters 
experfenced in recent years. However, every attempt will be made to gather 
winter DO data at the project site to confirm the above assumption. 

Next, the most important sources and sinks for DO during the winter were 
identified. The sources include the oxygen present in the ambient water 
prior to the onset of ice cover and oxygen present in the river water 
flowing into the lake. Sinks include water column biochemical oxygen 
demand (BOD), fish respiration, and sediment oxygen demand (SOD). Other 
assumptions are as follows: 

a. The pool elevation remains constant throughout the analysis period 
with a head differential of 0.3 foot from the water control structure to 
the lower breach: 

b. The period of ice cover is Dee 15 - Mar 31 (100 days 
uninterrupted); 

C. The ice and over lying snow is sufficient to prevent any net 
photosynthetic activity in the lake once ice forms; 

d. Inflowing river water will mix with approximately l/4 of the lake 
as mentioned in the hydraulic analysis (see Appendix E); 
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TABLE F-3. Baseline monitoring results at site W-M532.3V. 

PARAIIETER 
Date 
Time 
Air Temp. (Deg. C) 
Water Temp. (Deg. C) 
Depth (II) 
Sp. Cond. (umhos/cm @ 25 Deg. C) 
Secchi DISC Depth 
Dissolved Oxyqen ( 
pti (Units 1 
Turbldlty (NTU) 
Wave Heiq th (IN) 
Suspended Sol ids 

dlini ty 

(ml 
q/l) 

q Total Alk 
mq/l) 
mq/l as CaCo3) 

I 
m Chlorophyll a (uq/l) 

Chlorophyll b (uq/l) 
Chlorophyll c (uq/l) 
Corrected Chlorophyll a (uq/l) 
Pheophytin a 

61687 63087 71687 72887 81887 
1000 1000 930 1005 920 
26.6 23.3 21.1 23.9 21.1 
25.5 24.4 23.3 26.6 24.4 
1.22 1.22 0.46 1.13 1.22 

397 389 391 374 320 
0.28 0.28 0.32 0.42 0.41 

4.8 5.8 7.7 5.3 6.5 
7.3 7.1 7 7.3 7.5 

35 49 24 33 

25 18 
2 5 
4 3 

15 
2 
2 

20 15 

31 

10 
2 
2 

12 

20 
2 
2 

10 8 

DATES 
90287 
1050 
17.8 
17.8 
1.16 
341 

0.39 
8.6 
7.8 

30 

10 
2 
2 

9 

91687 92887 
1000 1010 
17.2 17.8 

20 18.9 
1.13 1.28 

369 403 
0.41 0.43 

7 8 
7.5 7.6 

19 34 

21 
1 
1 

22 
2 
1 

8 6 
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TABLE F-3 (continued). Baseline monitoring results at site W-M532.3V. 

PARAtlETER 
Date 
Time 
Air Temp. (Deq. C) 
Water Temp. (Deg. C) 
Depth (II) 
Sp. Cond. (umhos/cm @ 25 Deg. C) 
Secchl Disc Depth (tl) 
Dissolved Oxygen (mq/l) 
pH (Units) 
Turbidity (NTU) 
Wave Heiqth (IN) 

q Suspended Solids (mq/l) 
I 

-4 Total Alkalinity (mq/l as CdCo3) 
Chlorophyll d (uq/I) 
Chlorophyll b (uq/l) 
Chlorophyll c (uc)/Il 
Corrected Chlorophyll d. (uq/l) 
Pheophytin d 

50689 52089 60389 61789 70189 71589 72989 81289 82689 90989 
1415 1630 1425 1400 1340 1432 1422 1410 1335 1412 

2 23 23 25 31 29 22 30 22 18 
10 22 23 22 27 26 26 26 22 21 

0.9 0.92 1 0.69 1.02 0.67 0.97 0.69 0.92 0.82 
260 300 240 280 287 333 342 348 336 342 
0.1 0.23 0.51 0.41 1.04 0.23 0.77 0.69 0.87 0.82 

12.5 13 11.3 10.6 8.2 6 4.1 6.6 4.3 7.9 
7.9 9.3 9.2 8.6 8.9 8.5 7.6 7.9 7.4 7.6 
33 42 10 22 6 27 8 3 7 3 

220 77 17 23 1 36 23 
124 124 122 114 102 136 148 
154 83 14 58 3 10 16 
21 1 1 1 1 3 1 
65 12 2 5 1 1 1 
59 32 8 33 1 2 6 

157 83 9 40 3 13 17 

12 18 
156 154 
10 15 
2 2 
3 1 
4 6 

10 15 

_ 

7 
148 
12 
2 
1 
9 
4 

DATES 



TABLE F-3 (continued). Baseline monitoring results at site W-M532.3V. 

PARAMETER 
Date 
Time 
Air Temp. (Deq. C) 
Water Temp. (Deq. C) 
Depth (II) 
Sp. Cond. (umhos/cm @ 25 Deq. C) 
Secchi Disc Depth (iI) 
Dissolved Oxyqen (mq/l) 
pH (Units) 
Turbidity (NTU) 
Wave Heiqth (IN) 
Suspended Solids (mq/l) 
Total Alkalinity (mq/l as CaCo3) 

‘: Chlorophyll a (uq/l) 
m Chlorophyll b (uq/l) 

Chlorophyll c (uq/l) 
Corrected Chlorophyll a (uq/l) 
Pheophytin a 

92389 
1400 

11 
14 

0.76 
319 

0.76 
6.9 
7.8 

5 

101489 102889 
1420 1430 

24 16 
17 16 

0.76 0.75 
297 353 

9.6 10 
7.9 7.9 

28 16 

1 55 23 
140 138 156 

6 16 36 
1 3 1 
1 4 5 
1 4 8 
7 20 5 

DATES 
41390 50890 52590 

1745 1510 1515 
6 24 18 
8 20 18 

0.7 0.8 0.9 
396 318 358 

0.28 0.3 0.3 
13.6 12.5 9.5 

8.8 9.1 8.4 
39 60 56 

0 6-8 6-10 
45 84 72 

162 126 138 
55 84 60 
<l (1 2 
12 17 12 
55 84 60 
58 118 40 

60890 63090 72090 80490 
1455 1510 1440 1500 

26 35 30 29 
23 28 27 25 

0.77 1.23 0.77 0.92 
271 317 418 435 

0.23 0.1 0.44 0.31 
10.8 4.4 8.3 7.2 

8.3 7.4 7.8 7.8 
54 180 14 25 

l-3 o-2 0 2-4 
47 110 17 41 

134 116 160 168 
6 46 20 47 

11 2 2 3 
10 4 3 4 

6 46 20 47 
58 (1 8 5 



TABLE F-3 (continued). Baseline monitoring results at site W-M532.6Q. 

PARAMETER 
Date 
Time 
Air Temp. (Deg. Cl 
Water Temp. (Deg. C) 
Depth (Ill 
Sp. Cond. (umhos/cm @ 25 Deg. Cl 
Secchi Disc Depth (I’ll 
Dissolved Oxygen (mq/l) 
pH (Units) 
Turbidity (NTU) 
Wave Heiqth (IN) 

? 
Suspended Solids (mq/ll 

\D TotdI Alkalinity (q/l dS CdCO3) 

Chlorophyll d (uq/l) 
Chlorophyll b tug/l) 
Chlorophyll c Tug/l) 
Corrected Chlorophyll d (ug/ll 
Pheophytin a 

81890 90190 81590 92990 
1315 1330 1220 1245 

33 29 21 21 
29 27 20 18 

3.08 3.69 3.08 3.08 
437 355 397 381 

0.33 0.26 0.26 0.18 
12.8 6.1 6.5 6.7 

8.4 7.4 7.8 7.6 
26 63 30 92 

l-2 l-2 l-2 o-2 
35 88 76 100 

178 138 154 146 
68 29 66 57 

8 10 7 5 
15 9 15 10 
68 29 66 57 
14 16 8 <l 

51391 
1009 

23 
22.6 
3.51 

353 
0.55 

14.59 
8.8 

11 
0 

12 

DATES 
62591 71091 72291 

840 1010 855 
18 21 27 

23.8 26.3 27.7 
1.31 1.52 0.94 

350 397 427 
0.15 0.23 0.2 

10.65 9.39 4.06 
8.5 8.5 7.7 

33 21 23 
0 l-2 0 

53 39 46 
151 177 184 

33.9 20.4 19.7 
11.4 12.8 4.9 

0.1 0.1 4.6 

30.8 25.8 15.8 



TABLE F-3 (continued). Baseline monitoring results at site W-M532.6Q. 

PARAMETER 
Date 
Time 
Air Temp. (Deg. C) 
Water Temp. (Deg. C) 
Depth (rl) 

SP. Cond. (umhos/cm @ 25 Deg. C) 

Dissolved 
pH (Units 
Turbidity 
Wave Heig 
Suspended 

Secchi Disc Depth 
Oxygen 

1 
(NT'J) 

th (IN) 
Solids 

alinity ( 

( II 1 
mq/ll 

Total Alk 
mq/l) 
mq/l as CaCo3) 

-, 
I 

P 
0 Chlorophyll a (uq/l) 

Chlorophyll b (uq/l) 
Chlorophyll c (ug/l) 
Corrected Chlorophyll a (uq/l) 
Pheophytin a 

80591 
839 

18 
24.2 

1.8 
449 
0.2 
4.3 
7.6 

28 
3-4 

48 
197 

55 
12 
12 

81991 
1030 

20 
22.4 

1.7 
402 

0.21 
5.8 
8.2 

36 

54 
180 

32 
4 
2 

82891 90991 92391 121091 
1035 855 1000 1000 

23 23 13 6 
28.6 22.3 14.1 3 

0.9 0.82 0.99 3.14 
424 431 410 301 

0.23 0.27 0.38 0.82 
7.3 5.1 9 14.2 
8.2 7.5 8.4 8.1 

16 16 13 6 
0 4-5 l-2 0 

28 38 25 (6.0 
184 187 151 153 

26 19 17 7 
4 3 1 2 
5 1 2 4 

50 3 10 5 6 (1 

DATES 
13092 

900 
1 

2.2 
1.25 

358 

14.2 
8.1 

4 

176 

-- 
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TABLE F-3 (continued). Baseline monitorinq results at site W-M532.7Y. 

PARAIIETER 
Date 
Time 
Air Temp. (Deq. C) 
Water Temp. (Deg. C) 
Depth (M) 
Sp. Cond. (umhos/cm @ 25 Deq. C) 
Secchi Disc Depth (II) 
Dissolved Oxygen (mq/l) 
pH (Units) 
Turbldlty (NTU) 
Wave Heiqth (IN) 
Suspended Solids (mg/I) 
Total Alkalinity (mq/l as CdCo3) 
Chlorophyll a (ug/I) 
Chlorophyll b (~911) 
Chlorophyll c (~911) 
Corrected Chlorophyll d (~911) 
Pheophytin a 

6258% 
1505 

36 
33 

0.6 
290 
0.1 
7.2 

10.4 

8.5 

7C188 7098% 
1140 1115 

30 30 
27 30 
1 1 

0 .3 
14 

8.8 
44 

7.4 
9.3 
21 

33 
108 
104 

1 
14 

1 

7208% 
1120 

26 
2% 

0.5 
300 
0.3 
7.1 
8.4 

42 

DATES 
7308% 8138% 
1120 1030 

32 30 
31 30 

0.8 0.6 
280 319 
0.3 0.3 
5.2 5.8 
7.7 7.8 

- 20 
_ 

33 
186 102 

8278% 9108% 9248% 
1130 1035 1145 

16 16 16 
23 21 20 

0.6 0.5 0.6 
281 329 319 
0.3 0.3 0.3 
5.1 7.3 6.5 
8.6 7.7 7.0 

2% 
106 
17 
4 
1 

26 
114 

2% 

14 
120 
20 
1 
2 

16 



TABLE F-3 (continued). Baseline monitorlnq results at site W-M533.91. 

PARAMETER 
Date 
Time 
Air Temp. (Deq. C) 
Water Temp. (Deq. C) 
Depth (NJ 
Sp. Cond. (umhos/cm @ 25 Deq. C) 
Secchi Disc Depth (fl) 
Dissolved Oxygen (mq/lI 
pH (Units) 
Turbidity (NTU) 
Wave Heiqth (IN) 
Suspended Solids (mg/l) 
Total Alkalinity (q/l as CaCo3) 
Chlorophyll a (ug/lI 
Chlorophyll b (uq/ll 
Chlorophyll c (uq/lI 
Corrected Chlorophyll a (uq/lI 
Pheophytin a 

81890 90190 81590 92990 
1345 1335 1240 1255 

33 29 21 20 
28 27 21 17 

0.31 1.23 1.13 0.51 
450 356 401 379 

0.31 0.21 0.26 0.18 
13.6 5.7 6.5 6.8 

8.4 7.4 7.8 7.7 
72 67 66 79 

6-8 l-2 2-4 0 
260 86 80 80 
190 134 156 142 
101 9 50 41 

1 2 2 <1 
12 2 4 12 

12 4 3 <l 
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TABLE F-3 (continued). Baseline monitoring results at site W-M534.8R. 

PARANETER 
Date 
Time 
Air Temp. (Deq. C) 
Water Temp. (Deq. C) 
Depth (II) 
Sp. Cond. (umhos/cm @ 25 Deg. C) 
Secchi Disc Depth (M) 
Dissolved Oxyqen (mq/l) 
pti (Units) 
Turbidity (NTU) 
Wave Heiqth (IN) 
Suspended Solids (mq/l) 
Total Alkalinity (mq/l as CdCo31 
Chlorophyll a (uq/l) 
Chlorophyll b (uq/l) 
Chlorophyll c (uq/I) 
Corrected Chlorophyll d (uq/l) 
Pheophytin a 

81890 90190 81590 
1315 1330 1220 

33 29 21 
27 28 21 

4.31 3.38 3.69 
412 361 397 

0.38 0.38 0.44 
11.8 9.5 9.6 

8.3 7.8 8.3 
17 21 24 

6-8 l-2 2-4 
33 29 33 

170 142 160 
103 32 98 

18 3 8 
11 5 14 

103 32 98 
35 4 18 

51391 
1009 

26 
24.3 
1.52 

353 
0.73 
14.1 

9 
6 
0 
6 

DATES 
62591 71091 72291 

840 1010 855 
19 22 27 

24.3 25.9 28 
1.37 1.25 1.25 

352 411 434 
0.23 0.22 0.18 
11.6 10.2 3.6 

8.7 8 7.3 
21 26 26 

0 l-2 6-8 
27 46 51 

161 191 198 
20.3 34.1 19.3 

6.2 14.8 4 
0.5 0.1 0.7 

21.7 45.1 6.7 



TABLE F-3 (continued). Baseline monitoring results at site W-M534.8R. 

PARAMETER 
Date 
Time 
Air Temp. (Deg. C) 
Water Temp. (Deg. C) 
Depth (MI 

SP. Cond. (umhos/cm @ 25 Deg. Cl 
Secchi Disc Depth 
Dissolved Oxyqen 
pH (Units) 
Turbldlty (NTU) 
Wave Heiqth (IN) 
Suspended Solids 

q 
I Total Alkalinity 

cm, 
y/l 1 

mq/l) 
mq/l as CaCo3) 

F Chlorophyll a (uq/l) 
Chlorophyll b (uq/l) 
Chlorophyll c (ug/lI 
Corrected Chlorophyll d (ug/l) 
Pheophyt in a 

80591 81991 82891 9099 1 92391 121091 
855 1045 1105 915 1010 1300 

18 20 23 23 13 6 
23.6 22.7 29.4 22.1 14 3 

1.1 0.94 1.2 1.07 1.33 1.25 
438 397 417 448 411 318 

0.18 0.17 0.27 0.15 0.35 0.79 
4.8 6.5 7.3 5.6 8 13.9 
7.8 8.2 8.3 8 8.3 8.1 

34 11 23 39 17 7 
4-5 9 0 3-4 4-5 6 

53 89 31 97 29 6 
192 190 191 205 170 157 

67 39 23 52 20 4 
9 7 3 5 1 (1 
7 5 3 4 2 <l 

45 13 32 17 7 <l 

DATES 
13092 

922 
1 

1.8 
0.88 

324 

8.1 
7.3 

6 

165 
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TABLE F-3 (Continued). Baseline monitoring results at site W-M534.9N. 

PARAMETER 
Date 
Time 
Air Temp. (Deq. C) 
Water Temp. (Deq. C) 
Depth (NJ 
Sp. Cond. (umhos/cm @ 25 Deg. C) 
Secchi Disc Depth (NJ 
Dissolved Oxyqen (mq/l) 
pH (Units) 
Turbidity (NTU) 
Wave Heiqth (IN) 
Suspended Solids (mq/l) 

‘: Total Alkalinity (mg/l as CdCO3) 

El Chlorophyll a (ug/l) 
Chlorophyll b (uq/l) 
Chlorophyll c (uq/l) 
Corrected Chlorophyll a (ug/l) 
Pheophytin d 

61687 63087 71687 72887 81887 90287 91687 92887 
1100 900 1030 1005 1015 950 915 910 
28.3 21.1 22.2 25 21.1 16.7 17.2 16.7 
24.4 22.2 21.1 26.6 25.5 17.8 20 20 
4.27 4.79 4.48 4.48 4.76 4.42 4.76 4.79 

402 392 394 383 342 327 351 373 
0.33 0.41 0.42 0.48 0.41 0.36 0.43 0.44 

4.8 7.74 7.54 4.02 6.88 8.16 5.7 9.58 
7.2 7.5 7.5 7.5 7.7 8 7.6 8 

29 23 32 14 
- 

24 
2 
3 

38 44 31 27 

52 
2 
9 

21 
4 
2 

16 

23 
3 
2 

38 39 22 36 
2 2 2 3 
5 3 1 1 

29 8 12 16 25 18 14 

DATES 



TABLE F-3 (Continued). Baseline monitoring results at site W-M536.1Q. 

PARAMETER 

Date 

Time 

Air Temp. (Deg. C) 

Water Temp. (Deg. Cl 

Depth (M) 

Sp. Cond. (umhos/cm C 25 Deg. C) 
Secchi Disc Depth (Fl) 
Dissolved Oxygen (mq/l) 
pti (Units) 

Turbidity (NTU) 

Wave Heiqth (IN) 
Suspended Solids (mq/l) 
Total Alkalinity (mq/I as CaCo3) 
Chlorophyll a (ug/I 1 
Chlorophyll b tug/l 1 
Chlorophyll c (uq/I) 
Corrected Chlorophyll a (ug/I) 
Pheophytin a 

DATES 

41390 50890 52590 
1530 1400 1400 

4 23 18 
8 18 16 

1.2 1.8 2.1 
389 362 353 

0.38 0.38 0.3 
15 11.9 9.7 

8.8 8.6 8.1 
32 36 37 

0 6-8 6-10 
48 60 64 

152 140 130 
18 36 46 
<l <l 6 
20 11 12 
55 84 60 

192 93 43 

60890 63090 72090 80490 81890 90190 91590 
1345 1355 1335 1345 1210 1225 1105 

26 38 26 30 31 29 22 
19 23 24 24 24 25 22 

1.85 3.08 1.69 2.15 1.54 2.15 1.64 
329 228 530 458 555 394 437 

0.23 0.03 0.31 0.18 0.28 0.21 0.21 
9 4.2 6.7 8 7.7 5.2 6.7 
8 7.2 7.8 7.9 7.7 7.5 7.9 

65 1300 43 80 42 71 63 
l-3 o-2 0 2-4 2-3 <l <l 

95 1200 63 140 68 110 100 
144 90 210 184 168 152 172 

26 21 23 100 45 33 47 
1 14 2 2 4 9 4 
8 2 3 9 6 7 10 
6 46 20 47 45 33 47 

47 23 11 5 2 16 9 

-- 



TABLE F-3 (continued). Baseline monitoring results at site W-M536.10. 

PARAMETER 
Date 
Time 
Air lemp. (Deg. C) 
Water Temp. (Deq. C) 
Depth (Fl) 
SP. Cond. (umhos/cm @ 25 Deq. C) 
Secchl Disc Depth (fl) 
Dissolved Oxyqen (mq/l) 
pti (Units) 
Turbidity (NTU) 
Wave Heiqth (IN) 

q Suspended Solids (mq/I) 
I 
P Total Alkalinity (mcj/l a5 CdCo3) 
q Chlorophyll a (uq/l) 

Chlorophyll b (uq/l) 
Chlorophyll c lug/l) 
Corrected Chlorophyll a (ug/l) 
Pheophytin a 

92990 
1530 

17 
17 

1.59 
380 

0.23 
8.2 
7.8 
59 

o-1 
92 

146 
40 
1 

<l 
40 
10 

51391 
1400 

28 
18 

2.29 
331 

0.34 
10.7 

8 
28 
0 

78 

DATES 
62591 71091 72291 80591 82891 
1400 1345 1355 1335 1345 

21 23 28 18 23 
24.2 26.7 27.7 24.5 27 
2.29 1.95 1.84 1.66 1.55 
439 464 446 424 452 

0.12 0.24 0.21 0.15 0.26 
5.2 7.7 6.2 6.8 6.7 
7.7 8.2 8.2 8.2 8.1 
44 30 32 36 25 
0 0 0 0 0 

129 77 105 77 50 
156 167 161 162 178 
2.8 10.4 20 42 15 
2.6 6.2 1.6 4.6 2.6 
0.1 0.1 2.3 5.8 1.2 

90991 
1210 

24 
23 

1.43 
469 

0.17 
7 7 
8:; 
33 

2-3 
92 

185 
66 

6.2 
8.6 

92391 
1225 

14 
14.9 
2.23 
465 

0.15 
8 

8.1 
33 
0 

24 
145 
23 

0.2 
4 

5.4 4.9 14.2 28.7 15 12.8 6.1 



e. The major sink in the analysis, SOD, was based on samples collected 
at Brown's Lake which is also located in Pool 13 and has sediment charac- 
teristics similar to Spring Lake. It is assumed that the upper 1 inch of 
sediment will exert this demand and that the unit weight of the sediment is 
68 pounds per cubic foot, yielding an SOD value of 4 g/m2/day. 

The above assumptions are felt to be conservative, yet realistic, based on 
worst case observations of Midwestern lakes and lessons learned in a 
similar analysis at Brown's Lake. 

Table F-4 lists the components of the mass balance as well as the source 
of the values used. Table F-5 shows the calculations and equations used 
to determine the optimum inflow needed to balance DO sources and sinks. 

TABLE F-4 

DO Sources Source of Data 

Mississippi River inflow 80% of saturation Estimated 

Initial DC content of lake 80% of saturation Estimated 

DO Sinka 

SOD 4.0 g/sq m/day @20 C Measured* 

BOD 2.5 mg/l @20 C Measured* 

Fish respiration 0.0119 ml/g-hr Leidy, 1977 

Standing crop of fish 56 g/sq m Leidy, 1977 

* Values were estimated from data collected at Brown's hake which is 
similar to the project site. Verification data is being gathered, and, 
should significant differences be observed, appropriate changes will be 
reflected in future reports. 
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TABLE F-5 

DISSOLVED OXYGEN MASS BALANCE 

Equations 
_________ 

Sinks: Total S.0.D Depletion = S.O.D. l Area * Tirna 
_____ 

nhere: 

S.O.D. = 4.0 g /sq m-day 0 20 deg C 

based on teap cow. = l.O6TC+(t-20) 

Area = 720 ac. 

Time = 100 days 

Total B.0.D Depletion = B.O.D. * Flow l lima 

(based on iterative calculation procedure) 

uhere: 

B.O.D.= 2.5 rag/l a 20 deg c = 0.886 

based on temp corr. = l.lkP*(t-20) 

Flow = 175 cfs (calculated value) 

Fish Respiration = Fish Standing Crop * Area l 

uhere: 

Fish Standing Crop = 500 lbs/acre 

= 1.42 g/q m-day 0 4 deg C 

mg/l a 4 deg C 

Respiration Rate 

Fish Respiration Rate = 0.0119 ml/g-hr 

Fish Active / Standard = 1.7 

Metabolism Rate 

Sources: Ambient D.O. in Lake = Volume * D.O. 
____--- 

where: 

Lake Voluns = 2330 acre-ft 

D.O. = IO WI/l 

D.O. in Inflouing River Uater = Flow l D.O. * Time 

(based on iterative calculation procedure) 

Results of Mass Balance 
__-______-_____________ 

Total Total Total 

S.O.D. B.O.D. Fish D-0. 

Depletion Depletion Respiration Sink 

(g Oxy) (9 DXY) (9 OXY) (9 DXY) 

4.14E+08 3.74E+07 4_06E+O4 4_51E+08 

F-19 

Ambient Inflou Total 

D.O. D.O. D.O. 

in Lake Mass Source 

(9 Oxy) (9 DXY) (9 Oxy) 

2.87E+O7 4.23E+08 4.51E+08 



Based on the field observations, literature values, and conservation 
assumptions of this analysis, it is estimated that throughout the winter 
an inflow of approximately 175 cubic feet per second of river water will be 
required to ensure an adequate supply of DO to the areas of the lake which 
will be impacted by the inflowing water. It should be realized that this 
value is approximate and will vary from year to year and possibly from 
season to season with more or less flow required during the summer months. 
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GEOTECHNICAL CONSIDERATIONS 





UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEMENT 

POOL 13, MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIX G 
GEOTECHNICAL CONSIDERATIONS 

PURPOSE AND SCOPE 

This appendix presents the general geology and specific geotechnical 
analysis pertinent to the project. The geological information contained 
in this report has been obtained and condensed from Illinois Geological 
Survey reports, bulletins, circulars, and a review of the Carroll County 
Soil Survey. The geotechnical information has been obtained from soil 
borings that were obtained by the Rock Island District Geotechnical Branch 
who performed laboratory analysis and interpreted the results. 

The project site is separated into two distinct areas. The northern area 
is proposed to have the levee rehabilitated and be apportioned into three 
cells divided by low-head (2-year) levees with independent water level 
control. The levee separating the northern and southern units will be 
rehabilitated to a S-year event. The southern unit is proposed to have 
the perimeter levee rehabilitated to protect against a SO-year event. 
This unit is open to the river on the lower end. The perimeter levee is 
designed to prevent flow with its sediment load from flowing into the 
upstream end. A water control structure will be located on the upstream 
end to provide oxygenated flow to improve water quality when needed. A 
hemi-marsh is proposed to be constructed in the southern unit with water 
to be supplied by a well. 

I&CATION 

The Spring Lake Environmental Management Project is located in north- 
western Carroll County, Illinois, between Mississippi River Miles (RM) 532 
and 536. The 3,000-acre site, which comprises Spring Lake, is just north 
of Savanna, Illinois, in Pool 13 and was created in 1938 by the construc- 
tion of Lock and Dam 13 at Fulton, Illinois (RM 522). The project site 
lies entirely in the Upper Mississippi River National Fish and Wildlife 
Refuge. 
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The project area is situated within the Dissected Till Plaines Section 
of the Central Lowland Province and is located in the Mississippi River 
Valley. The shallow backwaters, bottomland, and islands are subjected to 
permanent high water tables and annual flooding. 

The region around the project area is situated near the bluffs of the 
Mississippi Valley at the western edge of the Rock River Hill Country, a 
region of highly undulating glaciated uplands. This area was covered by 
the Illinoian glacier during the Pleistocene Epoch. The bedrock consists 
of about 2,300 feet of Paleozoic limestone, dolomite, sandstone, and shale 
ranging in age from late Cambrian to middle Silarian. These marine 
sedimentary rocks were laid down layer by layer in the ancient seas that 
covered this area from time to time. These layers are sometimes separated 
by thin (l- to 3-inch) layers of bentonite clay. The Plumb River Fault 
Zone lies to the north, as does the southern edge of the "Driftless Area" 
(a large part of northwestern Illinois and southwestern Wisconsin that 
apparently was missed by the Pleistocene glaciers). 

The Mississippi River initially was filled with glacial outwash sands and 
gravels deposited in valley trains and alluvial terraces which formed as 
the glacial meltwater volume decreased and allowed deposition. These 
deposits became increasingly coarse-grained with depth, which in some 
areas exceeds 100 feet in depth. Upstream of the Rock River these deposits 
consist primarily of igneous and metamorphic material, which originated in 
the Canadian Shield area to the north. These valley train deposits are 
assigned to the Mackinaw Member of the Henry Formation. Post-glacial 
reworking of the upper portion of these deposits plus additional upland 
erosion have left the modern valley filled with relatively fine-grained 
gravels, sands and silts, and clayey sand with wood and shell fragments. 
Lenses of sand and gravel are locally common but generally have a high silt 
content. The degree of sorting varies but is generally poor. Thickness of 
the unit varies, but the present Mississippi River is believed to erode as 
much as 50 feet in the active channels during flood stages. At least as 
early as 1892 and prior to the completion of Lock and Dam 13 during the 
1930's, the area of Spring Lake appears to have been agricultural 'bottom- 
land" developed on a low alluvial terrace and protected by a levee and 
drainage system. Since the completion of Lock and Dam 13, it has essen- 
tially been a backwater lake deposition area for silts and clays, with 
some inflow during high water events. 
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CE EXPLORATION 

An extensive subsurface exploration program was planned to identify, 
classify, and determine the engineering characteristics of the soils at 
the project site. Due to an extremely mild winter in December 1991 through 
February 1992 and thin (unsafe) ice conditions, many planned offshore 
borings were not completed. These borings will be completed as soon as 
conditions permit safe exploration and prior to completion of plans and 
specifications. The explorations that were completed are described in 
the following paragraphs. 

Off-shore borings SL-90-l through SL-90-4 were completed in January 1990 
for evaluation as construction materials and dredging characteristics. 
These borings consisted almost entirely of material which classified as 
a SC to SP, clayey sand to poorly graded sand. 

Off-shore borings SL-90-5 through SL-90-10 were performed in February 1990 
for evaluation for dredging characteristics. These borings had a l- to 2- 
inch soft organic layer on top. Below the soft layer was 10 feet of very 
stiff clay underlain by sand. The clay was classified as CL to CH, and the 
sand was classified as SC to SP. The liquid limits varied from 40 to 60, 
with the plastic limits averaging 18. The natural average water content 
was about 35 percent. Boring SL-90-9 consisted of 11 feet of very soft 
clay with water contents up to 80 percent. 

Borings SL-92-1 through SL-92-3 were completed in February 1992. Boring 
SL-92-1 was performed to evaluate the possibility of using a well to 
provide water for the hemi-marsh. This boring had a top layer of clay 
6 feet thick with 85 feet of poorly graded sand (SP) below. The top 
40 feet of sand has an average DlO of 0.25 mm. The bottom 45 feet also 
was classified SP with an average DlO of 0.18 mm. 

Boring SL-92-2 was completed to evaluate the condition of the existing 
levee as well as foundation conditions for a pump station. This boring 
consisted of 12 feet of sandy clay and lean to fat clay. From 12 feet to 
51 feet, the material was classified as SP medium to fine sand. Boring SL- 
92-3 was performed to evaluate the existing perimeter levee and foundation 
evaluation for a stoplog structure. This boring displayed 30 feet of clay, 
which was classified from sandy lean clay to fat clay. There is a very 
soft lean clay at a depth of 25 feet. Below the clay is medium to fine 
sand. 

Locations of borings and boring logs are shown on plates 7 through 9 of the 
Definite Project Report. 
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The proposed project includes rehabilitating the perimeter levee. The 
7.1 miles of levee will be rehabilitated to protect against a SO-year flood 
event, thus preventing sedimentation. The river side of the levee will be 
left in place and undisturbed. The river side has a good growth of trees, 
which provide protection from erosion. To ensure a safe levee and yet 
retain the trees, a templet was developed and placed on each cross section. 
The templet was used to be certain of an adequate section. The material 
left in place on the river side is considered "sacrificial" because it can 
be lost without endangering the levee. A typical section is shown on plate 
G-l. The lake side will be rehabilitated with 1:V to 4:H side slopes. All 
borrow will be adjacent to the levee and come from the confines of the 
project area. The borrow material will be placed uncompacted. 

The 1.4-mile cross dike is proposed to be rehabilitated to a S-year levee. 
The borrow material will come from adjacent borrow and be placed uncom- 
pacted. All of the construction will take place on the interior side of 
the levee to prevent disturbing the existing protection, i.e., riprap and 
tree growth. 

The Upper Lake is proposed to be apportioned into three cells that have 
been divided by elevation changes. The levees will be low-head levees 
constructed with uncompacted fill. A series of stoplog structures will 
be incorporated to provide independent water control in each unit. 

A low levee (3 to 5 feet in height) is proposed to be constructed to create 
a hemi-marsh in the lower lake. A hemi-marsh is a combination of open 
water and marsh land. Construction materials will come from adjacent 
borrow and will be placed uncompactcd. 

Before material can be placed for levee reconstruction or new construc- 
tion, the site must be prepared. All vegetating and other deteriorated 
materials must be stripped to a depth of 6 inches. All tap roots, lateral 
roots, and trees within the work area will be removed to a depth of 3 feet. 
A minimum 20-foot zone between the toe of the levee and the borrow 
excavation will remain in place and undisturbed. 

Borings SL-92-2 and SL-92-3 were drilled through the cross dike and 
perimeter levee/respectively. Boring SL-92-2 was drilled to evaluate 
the site for a pump station. This boring revealed that the cross dike is 
composed of 8 feet of sandy lean clay and medium to fine sand underlain by 
4 feet of fat clay (CH). The top 8 feet is the existing levee material. 
Below this was a fine to medium sand to a depth of 50 feet. Split spoon 
blow counts in the sand varied from 1 to 14 with an average of 2 to 4 to a 
depth of 30 feet. From 30 to 50 feet, the average blow count was 8 to 10. 
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Blow counts from 0 to 5 indicate a very loose sand with friction angles of 
26 to 30 degrees. Blow counts from 5 to 10 indicate a loose sand with 
friction angles from 28 to 35 degrees. 

Boring SL-92-3 was drilled through the perimeter levee to evaluate the 
material for slope stability and foundation conditions. From ground level 
to 30 feet is clay underlain by 20 feet of sand. The top 10 feet of clay 
is the original construction material of the levee. This material was 
classified as a lean clay with a natural moisture content of 25 percent 
which indicates a strength of 550 psi. The clay below the levee material 
generally had low blow counts with an average between 1 and 3, which 
indicates soft materials. The clay is estimated to have a strength of 
500 psi average with one soft layer at a depth of 24 feet with a strength 
of approximately 220 psi. The sand is a medium to fine sand. From 30 to 
45 feet, the blow counts were low with the average of 5. The bottom 5 feet 
had blow counts from 7 to 13 which indicates a medium dense sand. 

Although boring SL-92-3 has a soft layer, this layer is deep enough that 
it should not cause any foundation problems for a stoplog structure. The 
material excavated will weigh more than the structure itself. Boring SL- 
92-2 appears to be competent material. Any unsuitable material that may be 
encountered during excavation for the structures will be removed and will 
be replaced with appropriate fill. 

Borings for the proposed stoplog structures in the northern unit have not 
been completed because of an unusually warm 1991-1992 winter (thin ice). 
These borings will be completed as soon as possible and before plans and 
specifications are completed. 

SLOPE STABILITY 

The stability of the slope was analyzed by the modified Swedish method 
for circular Arc Slope Stability Analysis according to EM 1110-2-1902 
"Engineering Design Stability of Earth and Rockfill Dams," dated April 1, 
1970. Conservative shear strengths were assumed for the most severe 
configuration of the foundation and embankment. 

The perimeter levee near station 96+50 was found to be the most critical 
for slope stability analysis for the end of construction condition. 
Successive trials of various circular sliding surfaces and circle-plane- 
circle failure surfaces were analyzed, and a determination of the critical 
failure surface having the lowest factor of safety was made. The summary 
of the slope stability studies is shown on plates G-2 and G-3. The 
computed minimum factor of safety of 1.50 computed for a circular failure 
surface exceeds the 1.3 minimum required by EM 1110-2-1913, "Design and 
Construction of Levees," dated March 31, 1978. The circle-plane-circle 
analysis proved to be most critical with a factor of safety of 1.3 which 
just meets the 1.3 required. Therefore, no slope stability problems are 
expected. 
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The slope stability analysis was checked using UTEXAS2. The computed 
minimum factor of safety for a circular failure surface is 1.56 and the 
minimum factor of safety for the circle-plane-circle analysis is 1.3. This 

correlates favorably with the results obtained using CENCR-ED-G's slope 
stability analysis and plot program. 

The dredge cuts also were considered for slope stability. The dredge 
cuts will have 1:V on 2:H side slopes. The maximum cut depth will be 
approximately 6 feet. The offshore borings completed generally show a 
stiff medium to fat clay. It is possible that some minor local slumping 
may occur. However, considering the depth of cut and the material being 
excavated, slope stability problems are not expected. 

The perimeter levee is open to the river at the lower end; therefore, there 
should be no difference in head, and seepage will not be a problem. 

A study of the soil strata was conducted and revealed a lo-foot-thick clay 
layer over a pervious sand layer. The depth of adjacent borrow will be 
limited to reduce the chance of opening up any seepage paths. 

The southern moist soil unit has been in operation for many years with 
differential hydraulic heads as high as 5 feet with no apparent seepage 
problems. The adjacent borrow depth will be limited to avoid opening up 
the pervious sand layer. Proposed operating plans will limit maximum head 
to 6.5 feet before reaching the spillway elevation. For these reasons, no 
seepage problems are anticipated. 

MER SUPPLY wE.I& 

Utilization of a water supply well with requirements of 500 to 1,000 gpm 
for operation of the hemi-marsh was investigated. The investigation began 
by gathering information from the Illinois State Water Survey. They 
provided information on irrigation wells in the area. In summary, there 
are wells in the area that pump from 500 gpm to an excess of 1,200 gpm at 
depths of 70 to 100 feet. 

Boring SL-92-1 was completed in February 1992 to analyze the site for a 
well. The boring log displays a 6-foot top layer of clayey sand. From 
6 to 46 feet is a medium to fine sand with gravel. The average DlO is 
0.25 mm. From 46 feet to 91 feet (bottom of boring) is also a medium to 
fine sand with gravel with an average DlO of 0.17 mm. 

Using the information assembled, an analysis was completed. It is assumed 
that this is a confined aquifer with a depth of 91 
an average DlO of 0.2, the permeability is 1000x10- f 

eet to bedrock. Using 
cm/set. It is assumed 
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that the well will be fully penetrating to a depth of 91 feet with a l-foot 
diameter casing. Using the above assumptions, with a flow of 500 gpm the 
drawdown will be 4.5 feet; with a flow of 1,000 gpm the drawdown will be 
9.5 feet. This correlates with information from irrigation wells in the 
area. 

Plates G-4 through G-7 show the calculations to determine the drawdown at 
500 and 1,000 gpm flow rates. Plate G-6 shows graphs of drawdown versus 
well flow. Plate G-7 shows a graph of D10 versus permeability. 

A well should be able to provide all the water necessary to operate the 
hemi-marsh. 

The perimeter levee and cross dike were constructed over 50 years ago so 
settlement has already taken place. The cross section of the perimeter 
levee is proposed to be constructed to stable slopes; it is not being 
raised. The cross dike is being raised a maximum of 2 feet; therefore, 
settlement will not be a problem. 

The moist soil units are being divided by low head levees as is the hemi- 
marsh with a maximum height of 4 to 5 feet. No settlement problems are 
anticipated; however, a 15 percent overbuild will be included in the 
specifications. 
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APPENDIX H 
MECHANICAL/ELECTRICAL CONSIDERATIONS 

PURPOSE AND SCOPE 

The purpose of this appendix is to present preliminary design for the 
pumping station at Spring Lake Refuge. Pump manufacturers' engineering 
information for standard catalog units were used to develop the design 
presented in this appendix. Pump sizing and layout are based on the 
efficient operation of the station and ease of normal maintenance. 

GENERAL 

One pumping station containing two submersible propeller-type pumps is 
proposed for Spring Lake Refuge. The pumping station will serve a dual 
function: discharging interior drainage from the protected refuge for 
drawdown scenarios; and discharging river water into the protected refuge 
during the waterfowl migration seasons for the purpose of creating 
maintained pools of water. 

, 
The pumping station will be located on the cross dike which separates Upper 
and Lower Spring Lake. The pumping station will be constructed integral 
with the levee river toe section. 

The pumps are sized to complete the refuge drawdown within a 2-week period 
from an initial elevation of 583.5. Two identical 7,000-gpm pumps will 
utilize manual and automatic controls for setting and maintaining water 
elevation within the refuge. The power and control panels will be housed 
on an elevated platform. The panels will be protected from condensation 
damage with heating elements. 

Pump and motor removal can be accomplished through secured sealed manhole 
accesses exterior of the pump station structure. Hand-cleaned trash racks 
are provided at both intake and discharge ends for maximum protection of 
the pump impellers against debris. Mechanical and electrical design of the 
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station is based on the Hydraulic Institute Standards, 13th Edition, 1975, 
and on applicable sections of EM 1110-2-3102, 03, and 05. 

STATION FEATURES 

The station is fed by a new 48-inch reinforced concrete pipe from the Lower 
Lake (Mississippi River) passing through the levee section and by a pump 
forebay section from the Upper Lake. A sump divider wall separates the 
two sumps up to elevation 588.0. A sluice gate in the divider wall permits 
gravity flow between the Upper and Lower Lakes. Stoplog slots will be 
provided at each end to facilitate sump dewatering for maintenance pur- 
poses. Gate closure of the gravity outlet occurs for water management 
operation, at which time the required pump is energized manually, with 
further control being automatic through the float system. One 24-inch, 
+7,000 gpm submersible pump of axial or mixed flow type will be utilized 
for pumping from the Upper Lake. An identical submersible pump will be 
utilized for pumping from the Lower Lake. The discharge of both pumps 
will be piped over the sump divider wall into a basin that directs flow 
by gravity out to the Lower or Upper Lake. Access to the sump area will 
be by ladder through a removable manhole lid. System head computations 
and curves and an example pump selection are shown on plates H-l through 
H-12. The pump station estimated operating energy cost of $1,402 per year 
is computed on plates H-13 through H-16. 

CONTROL SEOUENCE 

The sluice gate of the pump station should be operated in an open position 
except during periods of refuge (Upper Lake) management by U.S. Fish and 
Wildlife Service personnel. During desired drawdown periods, the sluice 
gate should be closed and the pump station activated for drawdown purposes. 
The pump station must be manually activated, but will automatically turn 
off at low water level of 579.0. The float control will automatically 
turn the pump on at elevation 579.5 to maintain the 579.0 drawdown 
elevation. 

When it is desired to pump from the Lower Lake into the Upper Lake, the 
station must be manually activated and will continue pumping automatically 
until elevation 585.0 (adjustable to elevation 587.0) is reached, or the 
pump is manually shut down. 

Each pump will be provided with a low sump water level cutout float to 
protect each pump. The cutout floats elevation will be set in accordance 
with the actual pump supplier's recommendations. 
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JLECTRICAL 

The pump station will require electrical service to operate two submersible 
Pumps, and a small motor to raise and lower the sluice gate. The closest 
high voltage system available is located approximately 3,000 feet east of 
the pump station site. The 13.8 KV, 3-phase line will be tapped and 
brought to the pump site through underground line where it will be trans- 
formed down to 480 volts, 3-phase at a pole approximately 20 feet from the 
site. The power and control panels will be enclosed, and located on top 
of the station. Local ownership of the power service will begin on the 
low voltage side of the transformer near the pump station. The Government, 
through its contractor, will pay for connection charges and Interstate 
Power will own and maintain the high voltage service. 

A well pump with a 5 hp motor will be provided to raise the water level 
in the hemi-marsh during low river periods. The well station will require 
electrical service to operate the submersible pump. The closest high 
voltage system available is located approximately 2,000 feet northeast of 
the well station site. The 13.8 KY, 3-phase line will be transformed down 
to 480 volts, 3-phase at a pole approximately 20 feet from the site. The 
power and control panels will be enclosed and located on a wooden platform 
adjacent to the well. Local ownership of the power service will begin on 
the low voltage side of the transformer near the pump station. The 
Government, through its contractor, will pay for connection charges and 
Interstate Power will own and maintain the high voltage service. The well 
pump estimated operating energy cost of $153 per year is computed on plates 
H-13 through H-16. 
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UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEMENT 
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APPENDIX I 
STRUCTURAL ANALYSIS 

This appendix is intended to describe the preliminary design of the 
structural items in this project. 

WENCES 

1. EM 1110-2-2906, Design of Pile Foundations, January 15, 1991. 

2. EM 1110-2-2502, Retaining and Flood Walls, September 29, 1989. 

3. EM 1110-2-2902, Conduits, Culverts, and Pipes, March 3, 1969. 

4. ETL 1110-2-312, Strength Design for Reinforced Concrete Hydraulic 
Structures, March 10, 1988. 

5. AC1 318-89, Building Code Requirements for Reinforced Concrete. 

BACKGROUND 

Three types of structures were designed for this project: a pump station, 
a water control structure, and several stoplog structures. 

PUMP STATION 

One pump station was designed for this project. It is located at the 
downstream toe of the levee which separates the lower lake and the ditch 
between areas "B" and "C." Two pumps will be housed in this structure 
which will allow pumping from the lower lake to the upper lakes and from 
the upper lakes to the lower lake. The horizontal loads on the pump 
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station due to soil backfill were computed using Reference 2. The pile 
foundation was designed using Reference 1 and the computer program CPGA 
(X0080). The analysis of this structure starts on page I-3. 

WATER CONTROL STRUCTURE 

One water control structure was designed for this project. It is located 
at the downstream toe of the levee which separates the Mississippi River 
and the lower lake. The loads on the water control structure culvert were 
determined using Reference 3. The pile foundation was analyzed using 
Reference 1. The concrete sections were designed using References 4 and 5 
and with the computer program CFRAME (X0030). The analysis of this 
structure starts on page I-20. 

STOPLoG STEVC’NRES 

Four stoplog structures exist in this project. Their height from top of 
slab to top of wall varies from 5 feet to 7 feet. The analysis only 
considers the 7-foot-high structure and uses the same concrete sections for 
the S-foot-high structure, making it conservative. The lateral loads on 
the structure were computed using Reference 2, and the concrete sections 
were designed using References 4 and 5. The foundation will be preloaded 
to eliminate any settlements of the structure. The analysis of this 
structure starts on page I-41. 
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Subject 
Spring Lake EMP - Pump Station 

Computed by 
TJW 

Date 
24 feb 92 

Checked by Sheet ,‘>’ i 
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SPRING LAKE EMP PUMPSTATION 
Stability Analysis 

Concrete Weight 

ITEM 
1 15.667”1.333’(95.5-75)‘0.15 
2 13.667*1.6667”(88-75)*0.15 
3 15.667*1.333*(95.5-75)“0.15 
4 1”(95.5-75)*11 l 0.15 
5 1’(95.5-75)‘ll l 0.1 5 
6 0.15”2”17.667’15.667 
7 9’5.5”1”0.15 
8 9*5.5*1 l 0.15 
9 1.5’1’6*0.15 

10 8’6’1 l 0.15 
11 11 l 0.5*13.667*0.15 
12 6*6”0.5*0.15 
13 13”0.5*(14/12)A2’0.15 

Water acting down 
Wl 2’(7”4.667” 13.667*0.0625) 
w2 8*6*7*0.0625 

soil acting down 
El 7*1*(2’15.6667)*0.125 
E2 7’1*15.667*0.125 
E3 7” 1 l 7.667’0. 125 

gravity loads vertical force 486.89 
gravity loads moments 4254.40 

FORCE 
64.22 
44.42 
64.22 
33.82 
33.82 
83.04 

7.43 
7.43 
1.35 
7.20 

11.28 
2.70 
1.33 

------- ------- 

362.24 

55.81 7.8333 437.18 

21 .oo 19.667 413.01 
------- ------- ------- _------ 

76.81090 _ 850.1905 

27.42 7.833 214.76 
13.71 0.500 6.85 

6.71 15.170 101.77 
------- ------- ---_--- _------ 

47.83 323.39 
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ARM 
1.583 
7.833 

13.167 
7.833 
7.833 
7.834 

19.167 
19.167 
23.167 
19.667 

7.833 
18.167 

7.833 

MOMENT 
101.68 
347.95 
845.55 
264.95 
264.95 
650.47 
142.31 
142.31 

31.28 
141.60 

88.32 
49.05 
10.40 

======z 

3080.82 
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****************t************** 

* CORPS PROGRAM # X0080 * CPGA - CASE PILE 
* VERSION NUMBER # 89/08/11 * RUN DATE 92/03/12 
******************************* 

SPRING LAKE EMP PUMPSTATION 

THERE ARE 8 PILES AND 
1 LOAD CASES IN THIS RUN. 

ALL PILE COORDINATES ARE CONTAINED WITHIN A BOX 
X Y 

GROUP ANALYSIS PROGRAM 
RUN TIME 8.48.19 

Z 
w-B__ ____- ___-_ 

WITH DIAGONAL COORDINATES = ( -12.67 , -7.25 , .oo ) 
( -2.00 , 7.25 , .oo ) 

l-l 
I 

******************************************************************************* 

G 
PILE PROPERTIES AS INPUT 

E 11 12 A c33 B66 
KS1 IN**4 IN**4 IN**2 

. 15000E+04 .10180E+04 .10180E+04 .11310E+03 .lOOOOE+Ol .OOOOOE+OO 

THESE PILE PROPERTIES APPLY TO THE FOLLOWING PILES - 

ALL 

********************************************************************************* . 

SOIL DESCRIPTIONS AS INPUT 

NH ESOIL LENGTH L LU 



K/IN**3 
. 536003-02 

THIS SOIL DESCRIPTION 

ALL 

FT FT 
T .40000E+02 .OOOOOE+OO 

APPLIES TO THE FOLLOWING PILES - 

******************************+************************************************** 

NUM 

PILE GEOMETRY AS INPUT AND/OR GENERATED 

X Y 
FT FT 

-2.00 7.25 .oo V .oo 
-2.00 2.25 . 00 V .oo 
-2.00 -2.25 :oo 00 V 00 
-2.00 -7.25 V :oo 

-12.67 7.25 .oo 4.00 180.00 
-12.67 2.25 .oo 4.00 180.00 
-12.67 -2.25 . 00 4.00 180.00 
-12.67 -7.25 . 00 4.00 180.00 

2 BATTER ANGLE 
FT 

LENGTH 
FT 

40.00 
40.00 
40.00 
40.00 
41.23 
41.23 
41.23 
41.23 

------ 
324.92 

FIXITY 

********t********************************************************************** 

APPLIED LOADS 

LOAD PX PY PZ MX MY MZ 
CASE K K K FT-K FT-K FT-K 

1 -33.2 . 0 27'0.0 . 0 1922.0 .O 

*******************************t************************************************ 



ORIGINAL PILE GROUP STIFFNESS MATRIX 

. 121893+03 .69440E-05 -.317723+03 -.909493-12 -.483063+05 -.105583-02 
69440E-05 .424593+02 -.27776E-04 .OOOOOE+OO -.422313-02 -.373723+04 . 

-.31772E+03 -.277763-04 .27059E+04 .363803-11 .230383+06 .422313-02 
-.90949E-12 .OOOOOE+OO .OOOOOE+OO .11227E+08 .OOOOOE+OO .131823+07 
-.48306E+05 -.422313-02 .230383+06 .OOOOOE+OO .306833+08 .642073+00 
-.10558E-02 -.373723+04 .422313-02 .131823+07 .642073+00 .100873+07 

LOAD CASE 1. NUMBER OF FAILURES = 0. NUMBER OF PILES IN TENSION = 0. 

*********t********************************************************************* 

PILE CAP DISPLACEMENTS 

LOAD 
CASE DX DY DZ RX RY RZ 

IN IN IN RAD RAD RAD H 

z 1 -.30883-01 .35733-07 .1006E+OO .39923-10 -.52473-04 -.3400E-09 

*******************************f************************************************ 

PILE FORCES IN LOCAL GEOMETRY 

Ml & M2 NOT AT PILE HEAD FOR PINNED PILES 
* 

# 

B 

INDICATES PILE FAILURE 
INDICATES CBF BASED ON MOMENTS DUE TO 

(F3*EMIN) FOR CONCRETE PILES 
INDICATES BUCKLING CONTROLS 

NO PILES OVERSTRESSED 

***********************f******************************************************** 



.- 

PILE FORCES IN GLOBAL GEOMETRY 

LOAD CASE - 1 

PILE PX 
K 

1 -. 2 . 0 35.1 
2 -. 2 . 0 35.1 
3 -. 2 . 0 35.1 
4 2 

-,:1 
.O 35.1 

5 .O 32.4 
6 -8.1 .O 32.4 
7 -8.1 .O 32.4 
8 -8.1 .O 32.4 

PY 
K 

PZ 
K 

MX 
IN-K 

.o 

.o 
0 :o . 0 

. 0 

.o 

.o 

MY 
IN-K 

.O 

.O 

.O 

.o 
0 :o 

.o 

.o 

MZ 
IN-K 

. 0 

.O 

.O 
0 :o . 0 

. 0 

. 0 



r, 
/ , I0 

- 
-I 

!‘Ii PHC = 



, r,- 

\ 

- 

I-21 ..__-. ..~ __.. 





-- 

1*_*_*_*-*-*-*-*-*-*-*-*-*-f-* 

PROGRAM CFRAME VO2.05 24JUL84 
*_*_*-*-*-*-*-*-*-*-*-*-*-*-* 

RUN DATE = 92/ 3/16 
RUN TIME = 10.38.52 

SPRING LAKE EMP WATER CONTROL STRUCTURE 

1 *** JOINT DATA *** 

JOINT 

1 
2 
3 

H 4 I 
: 5 

6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

X 
--- IN 

-71.00 
-65.00 
-5.00 

. 00 
5.00 

65.00 
71.00 

-71.00 
. 00 

71.00 
-71.00 

. 00 
71.00 

-71.00 
-65.00 
-5.00 

. 00 
5.00 

65.00 
71.00 

~~_~~~~~~~~~~~~~~~FIXITY---_~~~~~~~~-_-~_~~____ 

Y X Y R Kx KY KR 
m-v ---KIP / IN--- IN-KIP/RAD 

. 00 . 3533+03 

. 00 

.oo 

. 00 * . 3533+03 
:oo 00 

.oo .3533+03 
9.00 
9.00 
9.00 

69.00 
69.00 
69.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 
75.00 



1 *** MEMBER DATA 

END END 
MEMBER A B 

8 
9 

10 
11 
12 
13 
14 
15 
16 

H 17 
I 
Y- 

18 
19 
20 
21 

LENGTH I A AS E G 
IN IN**4 IN**2 IN**2 KS1 KS1 

1 2 6.00 . 5832E+04 . 2160E+03 . 2160E+03 . 3000E+04 . 13046+04 
2 3 60.00 . 5832E+04 . 2160E+03 . 2160E+03 . 3000E+04 . 1304E+04 
3 4 5.00 . 5832E+04 . 2160E+03 . 2160E+03 . 3000E+04 . 1304E+04 
4 5 5.00 . 5832E+04 . 2160E+03 . 2160E+03 . 3000E+04 . 1304E+04 
5 6 60.00 . 5832E+04 . 2160E+03 . 2160E+03 . 3000E+04 . 1304E+04 
6 7 6.00 . 5832E+04 . 2160E+03 . 2160E+03 . 3000E+04 . 1304E+04 
1 8 9.00 . 1728E+04 . 1440E+03 . 1440E+03 . 3000E+04 . 1304E+04 
4 9 9.00 . lOOOE+04 . 1200E+03 . 1200E+03 . 3000E+04 . 1304E+04 
7 10 9.00 . 1728E+04 . 1440E+03 . 1440E+03 . 3000E+04 . 1304E+04 
8 11 60.00 . 1728E+04 . 14403+03 . 1440E+03 . 3000E+04 . 1304E+04 
9 12 60.00 . lOOOE+04 . 1200E+03 . 1200E+03 . 3000E+04 . 1304E+04 

10 13 60.00 . 1728E+04 . 14403+03 . 1440E+03 . 3000E+04 . 1304E+04 
11 14 6.00 . 1728E+04 . 14403+03 . 1440E+03 . 3000E+04 . 1304E+04 
12 17 6.00 . lOOOE+04 . 1200E+03 . 1200E+03 . 3000E+04 . 1304E+04 
13 20 6.00 . 1728E+04 . 1440E+03 . 1440E+03 . 3000E+04 . 1304E+04 
14 15 6.00 . 1728E+04 . 1440E+03 . 1440E+03 . 3000E+04 . 1304E+04 
15 16 60.00 . 1728E+04 . 14403+03 . 1440E+03 . 3000E+04 . 1304E+04 
16 17 5.00 . 1728E+04 . 1440E+03 . 1440E+03 . 3000E+04 . 1304E+04 
17 18 5.00 . 1728E+04 . 14403+03 . 1440E+03 . 3000E+04 . 1304E+04 
18 19 60.00 . 1728E+04 . 1440E+03 . 1440E+03 . 3000E+04 . 1304E+04 
19 20 6.00 . 1728E+O4 . 1440E+03 . 1440E+03 . 3000E+04 . 1304E+04 

*** 



1 *** LOAD CASE 1 TOP SOIL 

PROJECTED 
MEMBER DIRECTION LOAD 

KIP / IN 

16 Y -.1530E+OO 
17 Y -.1530E+OO 
18 Y -.1530E+OO 
19 Y -.1530E+OO 
20 Y -.1530E+OO 
21 Y -.1530E+OO 

1 *** LOAD CASE 2 SIDE SOIL 

MEMBER LA PA 
n I IN KIP / IN 
e 

7 . 00 .2110E+OO 
9 .oo -.2110E+OO 

10 .oo .2030E+OO 
12 . 00 -.2030E+OO 
13 . 00 . lSlOE+OO 
15 . 00 -.1510E+OO 

LB PB 
IN KIP / IN 

9.00 .2030E+OO 
9.00 -.2030E+OO 

60.00 .1510E+OO 
60.00 -.1510E+OO 
6.00 . 1460E+OO 
6.00 -.1460E+OO 

ANGLE 
DEG 

.oo 

.oo 

.oo 

. 00 
00 :oo 



1 *** LOAD CASE 3 WATER INSIDE AND UPLIFT 

PROJECTED 
MEMBER DIRECTION LOAD 

KIP / IN 

1 Y .25503-01 
2 Y . 25503-01 
3 Y .25503-01 
4 Y .25503-01 
5 Y .2550E-01 
6 Y .25503-01 

MEMBER LA PA LB PB ANGLE 
IN KIP / IN IN KIP / IN DEG 

2 . 00 . 36503-01 60.00 .36503-01 .oo 

n 5 
.oo . 36503-01 60.00 .36503-01 00 

I 10 .oo -.36503-01 60.00 -.1040E-01 :oo 
z 12 .oo .36503-01 60.00 .1040E-01 . 00 

17 .oo -.1040E-01 60.00 -.1040E-01 . 00 
20 . 00 -.1040E-01 60.00 -.1040E-01 . 00 

1 *** LOAD CASE COMBINATIONS *** 

LOAD LOAD CASE FACTORS 
CASE 1 2 3 

4 1.00 1.00 1.00 : 
5 1.50 50 
6 1.90 1:90 

1.00 
1.90 

7 2.85 .95 1.90 



JOINT DX DY DR 
IN IN RAD 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
n 11 
I h, 12 
v 13 

14 
15 
16 
17 
18 
19 
20 

. 60223-03 -.1807E-01 

. 5513E-03 -.1902E-01 

. 42413-04 -.2400E-01 

. OOOOE+OO -.24023-01 
-.42413-04 -.2400E-01 
-.5513E-03 -.1902E-01 
-.60223-03 -.1807E-01 
. 24153-02 -.1820E-01 
. OOOOE+OO -.24233-01 

-.24153-02 -.1820E-01 
. 14373-02 -.1905E-01 
. OOOOE+OO -.25613-01 

-.1437E-02 -.1905E-01 
. 10643-02 -.1913E-01 
.9737E-03 -.1970E-01 
.7490E-04 -.25893-01 
. OOOOE+OO -.25743-01 

-.74903-04 -.25893-01 
-.9737E-03 -.1970E-01 
-.10643-02 -.1913E-01 

-.16213-03 
-.15073-03 
-.11353-04 
.OOOOE+OO 
. 11353-04 
. 15073-03 
. 16213-03 

-.18033-03 
.OOOOE+OO 
. 18033-03 
.70173-04 
.OOOOE+OO 

-.70173-04 
-.16813-04 
-.1051E-03 
. 13773-04 
.OOOOE+OO 

-.13773-04 
1051E-03 
:1681~-04 

JOINT 
STRUCTURE REACTIONS 
FORCE X FORCE y: 

KIP KIP 
MOMENT 
IN-KIP 

1 . OOOOE+OO .63793+01 .OOOOE+OO 
4 . OOOOE+OO .84803+01 .OOOOE+OO 
7 . OOOOE+OO .63793+01 .OOOOE+OO 

LOAD CASE 4 

JOINT DISPLACEMENTS 

_-___-______________~--~~~~~~~~ 

TOTAL .OOOOE+OO .2124E+02 



JOINT 

1 
2 
3 
4 
5 
6 
7 
8 r I 9 F3 03 10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

LOAD CASE 5 

JOINT DISPLACEMENTS 
DX DY DR 
IN IN RAD 

. 1339E-03 -.2786E-01 

. 1226E-03 -.2869E-01 

. OOOOE+OO -.35133-01 

. OOOOE+OO -.35213-01 

. OOOOE+OO -.35133-01 
-.12263-03 -.28693-01 
-.13393-03 -.27863-01 
. 11253-02 -.28043-01 
. OOOOE+OO -.3558E-01 

-.11253-02 -.28043-01 
-.19403-04 -.29183-01 
. OOOOE+OO -.3805E-01 
. 19403-04 -.29183-01 
. 66703-03 -.29303-01 
. 61063-03 -.3091E-01 
. 4697E-04 -.38613-01 
. OOOOE+OO -.38303-01 

-.46973-04 -.38613-01 
-.61063-03 -.3091E-01 
-.6670E-03 -.29303-01 

-.12853-03 
-.13463-03 
-.21443-04 
.OOOOE+OO 
.2144E-04 
.13463-03 
.12853-03 

-.81753-04 
.OOOOE+OO 
.81753-04 

-.89983-04 
.OOOOE+OO 
.89983-04 

-.18413-03 
-.26483-03 
.45163-04 
.OOOOE+OO 

-.45163-04 
.26483-03 
. 18413-03 





















































UPPER MISSISSIPPI RIVER SYSTEM 
ENVIRONMENTAL MANAGEMENT PROGRAM 

DEFINITE PROJECT REPORT 
WITH INTEGRATED ENVIRONMENTAL ASSESSMENT (R-12F) 

SPRING LAKE REHABILITATION AND ENHANCEMENT 

MISSISSIPPI RIVER MILES 532 THROUGH 536 
CARROLL COUNTY, ILLINOIS 

APPENDIX J 
COST ESTIMATE 

GENERAL 

This appendix contains the detailed cost estimate prepared for the Spring 
Lake Rehabilitation and Enhancement Project at Mississippi River Miles 532- 
536, including Federal construction, planning, engineering, and design, and 
construction management costs. The current working estimate (CWE) prepared 
for this Definite Project Report (DPR) level study was developed after 
review of project plans, discussion with the design team members, and 
review of costs for similar construction projects. The Micro-Computer 
Aided Cost Estimating System (M-CACES Gold, v. 5.20), incorporating local 
wage and equipment rates, was utilized to assemble and calculate project 
element costs. costs, including appropriate contingencies, are presented 
in accordance with EC 1110-2-536, Civil Works Project Cost Estimating - 
Code of Accounts. 

PRICE LEVl& 

Project element costs are based on October 1992 prices. These costs are 
considered fair and reasonable to a well-equipped and capable contractor 
and include overhead and profit. Calculation of the Fully Funded Estimate 
(FFE) was done in accordance with guidance from CECW-B Memorandum, dated 
7 Feb 92, Subject: Factors for Updating Study/Project Cost Estimates for 
the FY 1994 Budget Submission. 

CONTINGENCY DISCUSSION 

After review of project documents and discussion with personnel involved in 
the project, cost contingencies were assigned which reflect the uncertainty 
associated with each cost item. Per EC 1110-2-263, these contingencies are 
based on qualified cost engineering judgement of the available design data, 
type of work involved, and uncertainties associated with the work and 
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schedule. Costs were not added to contingency amounts to cover items which 
are identified project requirements. The following discussion of major 
project features indicates the basis for contingency selection and assump- 
tions made. For other elements not addressed below, the assignment of 
contingencies was deemed appropriate to account for the uncertainty in 
design and quantity calculation and further discussion is not included. 

a. Feature 06, Fish and Wildlife Facilities. 

The quantities for this work were developed by the Design and Cost 
Engineering Branches. 

06.-.-.- Upper Lake Perimeter Levee Repair; Cross Dike Repair; 
and Lower Lake Perimeter Levee Repair. These project features require 
similar construction methods and are grouped together for purposes of this 
discussion. The work involves upgrading the existing levees by increasing 
the height, increasing the crown width, and providing proper side slopes. 
After clearing and grubbing operations, a dragline will excavate adjacent 
borrow and place it on the levee for shaping. No compaction is required 
other than that obtained by tracked equipment working the area. The Lower 
Lake Perimeter Levee Repair work is more remote than the Upper Lake Repair 
work and consequently some of the unit prices are higher. The even higher 
unit prices for embankment fill, placement, and shaping work at the Cross 
Dike Repair reflects the high ratio of shaping existing levee material to 
new fill that is required. Mobilization and demobilization cost for the 
project construction is shown with the Cross Dike Repair since it is 
anticipated that this will be one of the first work items in the con- 
struction sequence. An overall contingency of about 15 to 20 percent 
is considered adequate for this work. 

06.-.-.- Upper Lake Interior Levee Construction. This work will 
be done by a dragline/clamshell working from small, portable pontoon work 
barges. Costs for mobilization and demobilization of the portable work 
barges to the project site and for their disassembly/assembly are included. 
An overall contingency of about 25 percent is adequate for this work to 
account for the remote job location. 

06.-.-.- Inlet/Water Control Structure. Access for constructing 
this structure is along the existing cross dike which is to be upgraded. 
A 30 percent contingency is assigned to the timber piling to account for 
uncertainties in final design quantities. The dewatering cost includes a 
temporary sheetpile cofferdam around the structure. Recent quotes were 
used for the slide gate material cost. An overall contingency of about 
15 percent is considered satisfactory for this structure because of 
available cost information for a similar structure constructed as part 
of the Brown's Lake EMP project by the Rock Island District in 1988. 

06.-.-.- Stop Log Structures (Cell A, Cell B, Cell C, and Hemi 
Marsh). These structures are identical in design except for Cell A which 
is slightly smaller. Dewatering costs for these structures are assigned 
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a 30 percent contingency to account for uncertainties in construction 
duration. It is anticipated that the contractor will have the option to 
use the new pump station to control the water level in the upper lake area 
during construction, and sheetpile cofferdams will not be needed for these 
structures. Temporary earthen cofferdams and small pumps will be used at 
the stop log structure sites for dewatering. All of the structures are 
located in remote areas and construction productivities account for this. 
Recent quotes were used for the material cost of the heavy duty grating. 
An overall contingency of about 24 percent is used for these structures. 

06.-.-.- Pump Station. This structure is located in a remote 
area. Access during construction will be along the cross dike which will 
be upgraded during project construction. The contractor's staging area for 
the project will probably be about three-quarters of a mile from the pump 
station site. Staging area at the pump station site will be very limited, 
and these factors were considered in assigning productivities for the work 
items. Also, a separate cost for material handling to the site is included 
with the pump station cost. Historical data was used in pricing the pumps 
and slide gate. Timber piling is given a 30 percent contingency to account 
for final design quantity unknowns. Dewatering cost includes a temporary 
sheetpile cofferdam around the structure. An overall contingency of about 
18 percent is considered satisfactory for the pump station construction. 

06.-.-.- New Well. A preliminary price quote was used for the 
cost of the 1,000 gpm submersible pump which is included in the well cost. 
Cost for the electrical power to the well was coordinated with the local 
utility, Interstate Power Company. A 35 percent contingency is assigned 
this work to account for possible final design changes in the proposed 
125-foot deep well. 

06.-.-.- Overflow Areas. The designated overflow areas will be 
reinforced with riprap. A supplier's quote was used for the delivered 
material price of the riprap. A 20 percent contingency is used to account 
for minor changes in quantity. 

The project's overall construction cost contingency is 20.2 percent. 

b. Feature 30, Planning, Engineering & Design. 

The engineering and design for this project includes all planning and 
design work necessary to complete the Definite Project Report and prepare 
construction plans and specifications. This cost also includes engineer- 
ing support during construction and preparation of as-built drawings and 
operation/maintenance manuals. The design effort for the construction 
was analyzed to determine the man-year effort required. This estimate 
is based upon monies expended to date, discussions between the project 
engineer and project manager, and historical data and experience gained 
on other projects of similar nature. 

C. Feature 31, Construction Management. 
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Construction management includes the following items: review of project 
reports, plans and specifications, and conferences of construction staff 
to become familiar with design requirements; biddability, contractibility, 
and operability reviews; preaward activities to acquaint prospective 
bidders with the nature of work; administration of construction contracts; 
administration of A/E contracts which provide for supervision and inspec- 
tion; establishment of bench marks and baselines required for layouts of 
construction, relocations, and clearing; review of shop drawings, manuals, 
catalog cuts, and other information submitted by the construction con- 
tractor; assure specifications compliance by supervision and inspection on 
construction work, conferences with the contractors to coordinate various 
features of the project and enforce compliance with schedules; sampling 
and testing during the construction phase to determine suitability and 
compliance with plans and specifications; negotiation with the contractor 
on all contract modifications, including preparation of all contract docu- 
ments required therefor; estimate quantities, determine periodic payments 
to contractors, and prepare, review, and approve contract payments; review 
and approve construction schedules and progress charts; prepare progress 
and completion reports; project management and administration not otherwise 
identified; and district overhead. These costs may be incurred at the job 
site, an area office, or at the District Office. For the construction of 
the Spring Lake Rehabilitation and Enhancement RMP Project, the estimated 
cost of construction management is $416,000 for a construction contract 
with a 3-year duration and an estimated value of $4.0 million. 
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